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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the degree of balance inter balanced 



ends of an elastic surface wave filter of longitudinal coupled resonance type with 
a balanced- unbalanced conversion function and with almost four times 
difference between an input impedance to an output impedance. 
SOLUTION: In an elastic surface wave filter 1 of longitudinal coupled resonance 
type, first and second elastic surface wave filters 5 and 6 having a plurality of IDT 
5a-5c and 6a-6c along the direction of a propagation of surface waves on a 
piezoelectric board 2 is equipped, each first end of the filters 5 and 6 is 
connected to a unbalanced signal end 3, each second end of the filters 5 and 6 is 
connected respectively through grounds ore directly to become balanced signal 
ends 7 and 8, so that the conversion function is obtained, and in the filters 5 and 
6, a duty of electrode arms of narrow pitch electrode arms part are different inter 
the filters 5 and 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the 1st [ which has two or more IDT(s) formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate, 
respectively ], and 2nd vertical joint resonator mold surface acoustic wave filter. 
Said 1st vertical joint resonator mold surface acoustic wave filter Abbreviation 
reversal of the transmission phase is carried out to said 2nd vertical joint 
resonator mold surface acoustic wave filter. Parallel connection of each 1st 
terminal of the said 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter is carried out electrically, it is used as the unbalance terminal, and 
each 2nd terminal of the said 1st and 2nd vertical joint resonator mold surface 
acoustic wave filter minds touch-down, respectively. Or by connecting with a 
serial, consider as the balanced terminal, and by it, have balanced - unbalance 
conversion function and it sets in the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter. Each IDT has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT. 
The vertical joint resonator mold surface acoustic wave filter carried out if the 



duty of the electrode finger in said ** pitch electrode finger part is ** in the 1st and 
2nd vertical joint resonator mold surface acoustic wave filter. 
[Claim 2] It has the 1st [ which has two or more IDT(s) formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate, 
respectively ], and 2nd vertical joint resonator mold surface acoustic wave filter. 
Said 1st vertical joint resonator mold surface acoustic wave filter Abbreviation 
reversal of the transmission phase is carried out to said 2nd vertical joint 
resonator mold surface acoustic wave filter. Parallel connection of each 1st 
terminal of the said 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter is carried out electrically, it is used as the unbalance terminal, and 
each 2nd terminal of the said 1 st and 2nd vertical joint resonator mold surface 
acoustic wave filter minds touch-down, respectively. Or by connecting with a 
serial, consider as the balanced terminal, and by it, have balanced - unbalance 
conversion function and it sets in the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter. Each IDT has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT. 
The vertical joint resonator mold surface acoustic wave filter with which the pitch 
of the electrode finger of said ** pitch electrode finger part is characterized by 
differing in the 1st and 2nd vertical joint resonator mold surface acoustic wave 
filter. 

[Claim 3] It has the 1st [ which has two or more IDT(s) formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate, 
respectively ], and 2nd vertical joint resonator mold surface acoustic wave filter. 
Said 1st vertical joint resonator mold surface acoustic wave filter Abbreviation 
reversal of the transmission phase is carried out to said 2nd vertical joint 
resonator mold surface acoustic wave filter. Parallel connection of each 1st 
terminal of the said 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter is carried out electrically, it is used as the unbalance terminal, and 
each 2nd terminal of the said 1 st and 2nd vertical joint resonator mold surface 



acoustic wave filter minds touch-down, respectively. Or by connecting with a 
serial, consider as the balanced terminal, and by it, have balanced - unbalance 
conversion function and it sets in the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter. Have the ** pitch electrode finger part by which 
the pitch of some electrode fingers is made narrower than the electrode finger 
pitch of these other parts of IDT from the edge by the side of each IDT which IDT 
adjoins, and an adjacent two electrode fingers pitch sets to at least one or more 
places. The vertical joint resonator mold surface acoustic wave filter 
characterized by differing in the 1st and 2nd vertical joint resonator mold surface 
acoustic wave filter. 

[Claim 4] It has the 1st [ which has two or more IDT(s) formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate, 
respectively ], and 2nd vertical joint resonator mold surface acoustic wave filter. 
Said 1st vertical joint resonator mold surface acoustic wave filter Abbreviation 
reversal of the transmission phase is carried out to said 2nd vertical joint 
resonator mold surface acoustic wave filter. Parallel connection of each 1st 
terminal of the said 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter is carried out electrically, it is used as the unbalance terminal, and 
each 2nd terminal of the said 1st and 2nd vertical joint resonator mold surface 
acoustic wave filter minds touch-down, respectively. Or by connecting with a 
serial, consider as the balanced terminal, and by it, have balanced - unbalance 
conversion function and it sets in the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter. Each IDT has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT. 
The two electrode fingers pitch and/which are adjoined between adjacent IDT(s) 
Or the vertical joint resonator mold surface acoustic wave filter with which the two 
electrode fingers pitch which adjoins each other between a ** pitch electrode 
finger part and the remaining electrode finger parts is characterized by differing in 
the 1st and 2nd vertical joint resonator mold surface acoustic wave filter. 



[Claim 5] It has the 1st [ which has two or more IDT(s) formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate, 
respectively ], and 2nd vertical joint resonator mold surface acoustic wave filter. 
Said 1st vertical joint resonator mold surface acoustic wave filter Abbreviation 
reversal of the transmission phase is carried out to said 2nd vertical joint 
resonator mold surface acoustic wave filter. Parallel connection of each 1st 
terminal of the said 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter is carried out electrically, it is used as the unbalance terminal, and 
each 2nd terminal of the said 1 st and 2nd vertical joint resonator mold surface 
acoustic wave filter minds touch-down, respectively. Or by connecting with a 
serial, consider as the balanced terminal, and by it, have balanced - unbalance 
conversion function and it sets in the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter. Each IDT is a vertical joint resonator mold 
surface acoustic wave filter which has the ** pitch electrode finger part by which 
the pitch of some electrode fingers is made narrower than the electrode finger 
pitch of these other parts of IDT from the edge by the side of adjacent IDT, and is 
characterized by including at least two sorts of following structure (a) - (d). 

(a) If the duty of the electrode finger in said ** pitch electrode finger part is ** in 
the 1st and 2nd vertical joint resonator mold surface acoustic wave filter, it is 
carried out. 

(b) The pitches of the electrode finger of said ** pitch electrode finger part differ 
in the 1st and 2nd vertical joint resonator mold surface acoustic wave filter. 

(c) Adjacent two electrode fingers pitches differ in at least one or more places in 
the 1st and 2nd vertical joint resonator mold surface acoustic wave filter. 

(d) The two electrode fingers pitch adjoined between adjacent IDT(s) differs from 
the two electrode fingers pitch which adjoins each other between a ** pitch 
electrode finger part and the remaining electrode finger parts in the 1st and 2nd 
vertical joint resonator mold surface acoustic wave filter. 

[Claim 6] It has the 1st [ which has two or more IDT(s) formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate, 



respectively ], and 2nd vertical joint resonator mold surface acoustic wave filter. 
Said 1st vertical joint resonator mold surface acoustic wave filter Abbreviation 
reversal of the transmission phase is carried out to said 2nd vertical joint 
resonator mold surface acoustic wave filter. Parallel connection of each 1st 
terminal of the said 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter is carried out electrically, it is used as the unbalance terminal, and 
each 2nd terminal of the said 1 st and 2nd vertical joint resonator mold surface 
acoustic wave filter minds touch-down, respectively. By connecting with a serial, 
it considers as the balanced terminal and has balanced - unbalance conversion 
function by it. Or the said 1st and 2nd vertical joint resonator mold surface 
acoustic wave filter It has the chirp mold electrode finger part from which the 
pitch of some electrode fingers from the edge by the side of each IDT which IDT 
adjoins is changing to linearity along the surface-wave propagation direction. The 
vertical joint resonator mold surface acoustic wave filter with which the structures 
of said chirp mold electrode finger part differ in the 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter. 

[Claim 7] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. The 1st IDT and 3rd IDT The 
phase to the 2nd IDT is reversed. From the 2nd IDT to an unbalance terminal 
The balanced terminal is taken out from the 1st and 3rd IDT, and it has balanced 
- unbalance conversion function by it. IDT It has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT. 
The vertical joint resonator mold surface acoustic wave filter characterized by the 
duty of the electrode finger of a ****** pitch electrode finger part differing in the 
part which the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd IDT 
adjoins. 

[Claim 8] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 



wave on the piezo-electric substrate - the 3rd IDT. The 1st IDT and 3rd IDT The 
phase to the 2nd IDT is reversed. From the 2nd IDT to an unbalance terminal 
The balanced terminal is taken out from the 1st and 3rd IDT, and it has balanced 

- unbalance conversion function by it. IDT The part with which it has the ** pitch 
electrode finger part by which the pitch of some electrode fingers is made 
narrower than the electrode finger pitch of these other parts of IDT from the edge 
by the side of adjacent IDT and which the 1st and 2nd IDT adjoins [ the pitch of a 
****** pitch electrode finger part ], A vertical joint resonator mold surface acoustic 
wave filter which is different in the part which the 2nd and 3rd IDT adjoins. 
[Claim 9] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. The 1st IDT and 3rd IDT The 
phase to the 2nd IDT is reversed. From the 2nd IDT to an unbalance terminal 
The balanced terminal is taken out from the 1st and 3rd IDT, and it has balanced 

- unbalance conversion function by it. IDT It has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT, 
and centers on the center of said 2nd IDT. By at least one or more places The 
vertical joint resonator mold surface acoustic wave filter with which the adjacent 
distance between two electrode fingers differs in the both sides of said core. 
[Claim 10] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. The 1st IDT and 3rd IDT The 
phase to the 2nd IDT is reversed. From the 2nd IDT to an unbalance terminal 
The balanced terminal is taken out from the 1st and 3rd IDT, and it has balanced 

- unbalance conversion function by it. IDT It has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT. 
The two electrode fingers pitch and/which are adjoined between adjacent IDT(s) 
Or the vertical joint resonator mold surface acoustic wave filter with which the 



adjacent two electrode fingers pitch in the part which adjoins each other in a ** 
pitch electrode finger part and electrode finger parts other than a ** pitch 
electrode finger part is characterized by differing on both sides of the 2nd IDT. 
[Claim 11] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. The 1st IDT and 3rd IDT The 
phase to the 2nd IDT is reversed. From the 2nd IDT to an unbalance terminal 
The balanced terminal is taken out from the 1st and 3rd IDT, and it has balanced 
- unbalance conversion function by it. IDT The vertical joint resonator mold 
surface acoustic wave filter which has the ** pitch electrode finger part by which 
the pitch of some electrode fingers is made narrower than the electrode finger 
pitch of these other parts of IDT from the edge by the side of adjacent IDT, and is 
characterized by including at least two sorts of following structure (a) - (d). 

(a) The duty of the electrode finger of a ****** pitch electrode finger part differs in 
the part which the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd 
IDT adjoins. 

(b) The part which the 1st and 2nd IDT adjoins differs in the pitch of a ****** pitch 
electrode finger part from the part which the 2nd and 3rd IDT adjoins. 

(c) The adjacent distance between two electrode fingers differs in the both sides 
of said core by at least one or more places centering on the center of said 2nd 
IDT. 

(d) The two electrode fingers pitch adjoined between adjacent IDT(s) differs from 
the adjacent two electrode fingers pitch in the part which adjoins each other in a 
** pitch electrode finger part and electrode finger parts other than a ** pitch 
electrode finger part on both sides of the 2nd IDT. 

[Claim 12] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. The 1st IDT and 3rd IDT The 
phase to the 2nd IDT is reversed. An unbalance terminal from the 2nd IDT A 
balanced terminal is taken out from the 1st and 3rd IDT, and it has balanced - 



unbalance conversion function by this. It has the chirp mold electrode finger part 
by which the pitch of some electrode fingers is changing from the edge by the 
side of IDT which said each IDT adjoins to linearity along the surface-wave 
propagation direction. The structure of said chirp mold electrode finger part is the 
1st, Vertical joint resonator mold surface acoustic wave filter characterized by 
differing in the part which the 2nd IDT adjoins, and the part which the 2nd and 
3rd IDT adjoins. 

[Claim 13] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. Two ****s of the 2nd IDT are 
carried out. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. From 
the 1st and 3rd IDT to an unbalance terminal The balanced terminal of a pair is 
taken out from the 2nd IDT currently divided into two, and it has balanced - 
unbalance conversion function by it. IDT It has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT. 
The vertical joint resonator mold surface acoustic wave filter characterized by the 
duty of the electrode finger of a ****** pitch electrode finger part differing in the 
part which the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd IDT 
adjoins. 

[Claim 14] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. Two ****s of the 2nd IDT are 
carried out. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. From 
the 1st and 3rd IDT to an unbalance terminal The balanced terminal of a pair is 
taken out from the 2nd IDT currently divided into two, and it has balanced - 
unbalance conversion function by it. IDT The part with which it has the ** pitch 
electrode finger part by which the pitch of some electrode fingers is made 
narrower than the electrode finger pitch of these other parts of IDT from the edge 
by the side of adjacent IDT and which the 1st and 2nd IDT adjoins [ the pitch of a 



****** pitch electrode finger part ], A vertical joint resonator mold surface acoustic 
wave filter which is different in the part which the 2nd and 3rd IDT adjoins. 
[Claim 15] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. Two ****s of the 2nd IDT are 
carried out. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. From 
the 1st and 3rd IDT to an unbalance terminal The balanced terminal of a pair is 
taken out from the 2nd IDT currently divided into two, and it has balanced - 
unbalance conversion function by it. IDT It has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT, 
and centers on the center of said 2nd IDT. By at least one or more places The 
vertical joint resonator mold surface acoustic wave filter with which the adjacent 
distance between two electrode fingers differs in the both sides of said core. 
[Claim 16] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. Two ****s of the 2nd IDT are 
carried out. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. From 
the 1st and 3rd IDT to an unbalance terminal The balanced terminal of a pair is 
taken out from the 2nd IDT currently divided into two, and it has balanced - 
unbalance conversion function by it. IDT It has the ** pitch electrode finger part 
by which the pitch of some electrode fingers is made narrower than the electrode 
finger pitch of these other parts of IDT from the edge by the side of adjacent IDT. 
The two electrode fingers pitch and/which are adjoined between adjacent IDT(s) 
Or the vertical joint resonator mold surface acoustic wave filter with which the 
adjacent two electrode fingers pitch in the part which adjoins each other in a ** 
pitch electrode finger part and electrode finger parts other than a ** pitch 
electrode finger part is characterized by differing on both sides of the 2nd IDT. 
[Claim 17] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 



wave on the piezo-electric substrate - the 3rd IDT. Two ****s of the 2nd IDT are 
carried out. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. From 
the 1st and 3rd IDT to an unbalance terminal The balanced terminal of a pair is 
taken out from the 2nd IDT currently divided into two, and it has balanced - 
unbalance conversion function by it. IDT The vertical joint resonator mold surface 
acoustic wave filter which has the ** pitch electrode finger part by which the pitch 
of some electrode fingers is made narrower than the electrode finger pitch of 
these other parts of IDT from the edge by the side of adjacent IDT, and contains 
at least two sorts of following structure (a) - (d). 

(a) The duty of the electrode finger of a ****** pitch electrode finger part differs in 
the part which the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd 
IDT adjoins. 

(b) The part which the 1st and 2nd IDT adjoins differs in the pitch of a ****** pitch 
electrode finger part from the part which the 2nd and 3rd IDT adjoins. 

(c) The adjacent distance between two electrode fingers differs in the both sides 
of said core by at least one or more places centering on the center of said 2nd 
IDT. 

(d) The two electrode fingers pitch adjoined between adjacent IDT(s) differs from 
the adjacent two electrode fingers pitch in the part which adjoins each other in a 
** pitch electrode finger part and electrode finger parts other than a ** pitch 
electrode finger part on both sides of the 2nd IDT. 

[Claim 18] It is the vertical joint resonator mold surface acoustic wave filter which 
has the 1st formed in order along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate - the 3rd IDT. Two ****s of the 2nd IDT are 
carried out. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. An 
unbalance terminal from the 1st and 3rd IDT The balanced terminal of a pair is 
taken out from the 2nd IDT currently divided into two, and it has balanced - 
unbalance conversion function by this. Each IDT It has the chirp mold electrode 
finger part from which the pitch of some electrode fingers from the edge by the 
side of adjoining IDT is changing to linearity along the surface-wave propagation 



direction, and the structure of said chirp mold electrode finger part is the 1st, the 
part which the 2nd IDT adjoins, The vertical joint resonator mold surface acoustic 
wave filter characterized by differing in the part which the 2nd and 3rd IDT 
adjoins. 

[Claim 19] The transmitter which has a vertical joint resonator mold surface 
acoustic wave filter according to claim 1 to 18. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a detail more at the surface 
acoustic wave filter of a vertical joint resonator mold about the surface acoustic 
wave filter used as a band pass filter in a cellular phone etc. 
[0002] 

[Description of the Prior Art] In recent years, a miniaturization and lightweight- 
izing of a portable telephone are progressing. Therefore, development of the 
components which the reduction and the miniaturization of components which 
constitute a portable telephone are called for, and compounded two or more 



functions is progressing. 

[0003] In the above situations, what gave balanced - unbalance conversion 

function and the so-called balun function is developed by the surface acoustic 

wave filter used for RF stage of a portable telephone, and it has been used for it 

in the portable telephone of a GSM method etc. 

[0004] The surface acoustic wave filter which has the above balanced - 

unbalance conversion functions is indicated by JP, 6-204781, A, JP,1 1-97966,A, 

etc. 

[0005] Drawing 22 is the typical top view showing the electrode structure of a 
surface acoustic wave filter of having the conventional balanced - unbalance 
conversion function. With this surface acoustic wave filter 100, the vertical joint 
resonator mold surface acoustic wave filter 101,102 is used. Each vertical joint 
resonator mold surface acoustic wave filter 101,102 has three IDT(s) 101a-101c, 
102a-102c, and Reflectors 101d, 101e, 102d, and 102e. 
[0006] Common connection of the end of IDT(s) 101a and 101c of the surface 
acoustic wave filter 101 is made, and it is connected to the unbalance signal 
terminal 104. Similarly, common connection of the end of IDT(s) 102a and 102c 
of the surface acoustic wave filter 102 is made, and it is connected to the 
unbalance signal terminal 104. 

[0007] Central IDT(s) 101b and 102b are connected to the balanced signal 
terminal 105,106, respectively. The phase of IDT101b is reversed to the phase of 
IDT102b. Therefore, the phases of the signal outputted from a terminal 105,106 
differ about 180 degrees. Therefore, the unbalance signal inputted from the 
terminal 104 is changed into the balanced signal outputted from a terminal 
105,106. 

[0008] Drawing 23 is the typical top view showing the electrode structure of the 
surface acoustic wave filter currently indicated by JP, 6-204781, A. With this 
surface acoustic wave filter 200, three IDT(s) 200a-200c are arranged in the 
surface wave propagation direction, and Reflectors 200d and 200e are arranged 
at the both sides of the field in which IDT(s) 200a-200c are formed. The phase of 



IDT200a is reversed with the phase of IDT200c, and the phases of the signal 
outputted from the terminal 202,203 connected to IDT(s) 200a and 200c by it 
differ 180 degrees. Therefore, the unbalance signal inputted from the unbalance 
signal terminal 201 connected to IDT200b is changed into a balanced signal, and 
is outputted from a terminal 202,203. 

[0009] Drawing 24 is the top view showing the electrode structure of the surface 
acoustic wave filter currently indicated by JP,1 1-97966,A. With the surface 
acoustic wave filter 300, IDT(s) 300a-300c are arranged along the surface wave 
propagation direction at this order. And Reflectors 300d and 300e are arranged 
at the both sides in which IDT(s) 300a-300c are formed. 
[0010] Here, common connection of the end of IDT(s) 300a and 300c is made, 
and it is connected to the unbalance signal terminal 301. On the other hand, it is 
central IDT300b, while goes away, and a gear-tooth electrode is the sinking 
comb electrode 300b1 and 300b2. It is divided and is each sinking comb 
electrode 300b1 and 300b2. It connects with the terminal 302,303. 
[001 1] With the surface acoustic wave filter 300, the phase of IDT300c is 
reversed to IDT300a. Therefore, the phases of the signal outputted from a 
terminal 302,303 differ 180 degrees. Therefore, the unbalance signal inputted 
from a terminal 301 is outputted as a balanced signal from a terminal 302,303. 
[0012] Also in any of the surface acoustic wave filter 100,200,300 mentioned 
above, an output impedance will be about 4 times the input impedance. 
Moreover, in these surface acoustic wave filters 100,200,300, when an input 
terminal and an output terminal are replaced, an input impedance is about 4 
times the output impedance, and the filter with which balanced - unbalanced 
output is obtained is constituted. 

[0013] With the filter which has balanced - unbalance conversion function, in the 
transmission characteristic in the passband between an unbalance signal 
terminal and one balanced signal terminal, and the transmission characteristic 
between an unbalance signal terminal and the balanced signal terminal of 
another side, it is required that the amplitude characteristic should be equal and 



the phase should be reversed 180 degrees, and it is called amplitude unbalance 
and phase unbalance, respectively. 

[0014] When the filter equipment which has said balanced - unbalance 
conversion function is considered to be the device of three ports with amplitude 
unbalance and phase unbalance, for example, each of a port 1 and a balanced 
output terminal is made into a port 2 and a port 3 for an unbalanced input 
terminal, It defines as amplitude unbalance =|A|, A=|20logS21|-|20logS31| phase 
unbalance =|B-180|, and B=|**S21-**S31|, and, as for OdB and phase unbalance, 
amplitude unbalance is ideally made into 0 times in the passband of a filter. In 
addition, amplitude unbalance is [ about 2. OdB and the phase unbalance of a 
current commercial-scene demand ] about 20 degrees. 
[0015] However, unbalance was not enough for a gap of the above-mentioned 
unbalance to exist and actually use in any of the surface acoustic wave filter 
100,200,300, in fact. 

[0016] With the surface acoustic wave filter 100, the electrode finger of IDT102b 
which adjoins IDT(s) 102a and 102c to the electrode finger of IDT101b which 
adjoins IDT(s) 101a and 101c being a ground electrode is a signal electrode, and 
this is for a big difference to appear in frequency characteristics by it. 
[0017] Drawing 25 shows the difference of the frequency characteristics of the 
surface acoustic wave filter 101 and the surface acoustic wave filter 102 in the 
surface acoustic wave filter 100 shown in drawing 22 . In drawing 25 , a 
continuous line shows the frequency characteristics of the surface acoustic wave 
filter 101, and a broken line shows the frequency characteristics of the surface 
acoustic wave filter 102. In addition, as for the impedance, any surface acoustic 
wave filter 101,102 is adjusted by 100 ohms. Moreover, the frequency 
characteristics expanded on the scale on the right-hand side of an axis of 
ordinate are also shown by drawing 25 . 

[0018] The frequency characteristics of the surface acoustic wave filter 101,102 
differ greatly, and the difference is large especially by the high-frequency side of 
a passband so that clearly from drawing 25 . This difference becomes the big 



cause of aggravation of the above-mentioned unbalance, when the surface 

acoustic wave equipment which has balanced - unbalance conversion function 

using the surface acoustic wave filter 101,102 is constituted. 

[0019] Moreover, also in the surface acoustic wave filter 200,300, since the 

electrode finger of right-hand side IDT differed in the polarity of the electrode 

finger of IDT of the right and left which adjoin central IDT from the electrode 

finger of left-hand side IDT, like the case of the surface acoustic wave filter 100, 

the frequency-characteristics difference appeared between the balanced signal 

terminals of a pair, and unbalance was getting worse too. 

[0020] The purpose of this invention is to offer the vertical joint resonator mold 

surface acoustic wave filter with which it is the vertical joint resonator mold 

surface acoustic wave filter with which it has balanced - unbalance conversion 

function, and I/O impedances differ about 4 times, and the unbalance between 

balanced terminals has been improved. 

[0021] 

[Means for Solving the Problem] The vertical joint resonator mold surface 
acoustic wave filter concerning invention of the 1st of this application It has the 
1st [ which has two or more IDT(s) formed in order along the propagation 
direction of a surface acoustic wave on the piezo-electric substrate, respectively ], 
and 2nd vertical joint resonator mold surface acoustic wave filter. Said 1st 
vertical joint resonator mold surface acoustic wave filter Abbreviation reversal of 
the transmission phase is carried out to said 2nd vertical joint resonator mold 
surface acoustic wave filter. Parallel connection of each 1st terminal of the said 
1st and 2nd vertical joint resonator mold surface acoustic wave filter is carried 
out electrically, it is used as the unbalance terminal, and each 2nd terminal of the 
said 1st and 2nd vertical joint resonator mold surface acoustic wave filter minds 
touch-down, respectively. Or by connecting with a serial, consider as the 
balanced terminal, and by it, have balanced - unbalance conversion function and 
it sets in the said 1st and 2nd vertical joint resonator mold surface acoustic wave 
filter. Each IDT has the ** pitch electrode finger part by which the pitch of some 



electrode fingers is made narrower than the electrode finger pitch of these other 
parts of IDT from the edge by the side of adjacent IDT. Duty of the electrode 
finger in said ** pitch electrode finger part is characterized by being carried out if 
it is ** in the 1st and 2nd vertical joint resonator mold surface acoustic wave filter. 
[0022] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 2nd of this application It has the 1st [which has two or more 
IDT(s) formed in order along the propagation direction of a surface acoustic wave 
on the piezo-electric substrate, respectively ], and 2nd vertical joint resonator 
mold surface acoustic wave filter. Said 1st vertical joint resonator mold surface 
acoustic wave filter Abbreviation reversal of the transmission phase is carried out 
to said 2nd vertical joint resonator mold surface acoustic wave filter. Parallel 
connection of each 1st terminal of the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter is carried out electrically, it is used as the 
unbalance terminal, and each 2nd terminal of the said 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter minds touch-down, respectively. Or 
by connecting with a serial, consider as the balanced terminal, and by it, have 
balanced - unbalance conversion function and it sets in the said 1st and 2nd 
vertical joint resonator mold surface acoustic wave filter. Each IDT has the ** 
pitch electrode finger part by which the pitch of some electrode fingers is made 
narrower than the electrode finger pitch of these other parts of IDT from the edge 
by the side of adjacent IDT. The pitch of the electrode finger of said ** pitch 
electrode finger part is characterized by differing in the 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter. 

[0023] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 3rd of this application It has the 1st [which has two or more 
IDT(s) formed in order along the propagation direction of a surface acoustic wave 
on the piezo-electric substrate, respectively ], and 2nd vertical joint resonator 
mold surface acoustic wave filter. Said 1st vertical joint resonator mold surface 
acoustic wave filter Abbreviation reversal of the transmission phase is carried out 
to said 2nd vertical joint resonator mold surface acoustic wave filter. Parallel 



connection of each 1st terminal of the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter is carried out electrically, it is used as the 
unbalance terminal, and each 2nd terminal of the said 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter minds touch-down, respectively. Or 
by connecting with a serial, consider as the balanced terminal, and by it, have 
balanced - unbalance conversion function and it sets in the said 1st and 2nd 
vertical joint resonator mold surface acoustic wave filter. Have the ** pitch 
electrode finger part by which the pitch of some electrode fingers is made 
narrower than the electrode finger pitch of these other parts of IDT from the edge 
by the side of each IDT which IDT adjoins, and an adjacent two electrode fingers 
pitch sets to at least one or more places. It is characterized by differing in the 1st 
and 2nd vertical joint resonator mold surface acoustic wave filter. 
[0024] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 4th of this application It has the 1 st [ which has two or more 
IDT(s) formed in order along the propagation direction of a surface acoustic wave 
on the piezo-electric substrate, respectively ], and 2nd vertical joint resonator 
mold surface acoustic wave filter. Said 1st vertical joint resonator mold surface 
acoustic wave filter Abbreviation reversal of the transmission phase is carried out 
to said 2nd vertical joint resonator mold surface acoustic wave filter. Parallel 
connection of each 1st terminal of the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter is carried out electrically, it is used as the 
unbalance terminal, and each 2nd terminal of the said 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter minds touch-down, respectively. Or 
by connecting with a serial, consider as the balanced terminal, and by it, have 
balanced - unbalance conversion function and it sets in the said 1st and 2nd 
vertical joint resonator mold surface acoustic wave filter. Each IDT has the ** 
pitch electrode finger part by which the pitch of some electrode fingers is made 
narrower than the electrode finger pitch of these other parts of IDT from the edge 
by the side of adjacent IDT. The two electrode fingers pitch adjoined between 
adjacent IDT(s) and/or the two electrode fingers pitch which adjoins each other 



between a ** pitch electrode finger part and the remaining electrode finger parts 
are characterized by differing in the 1st and 2nd vertical joint resonator mold 
surface acoustic wave filter. 

[0025] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 5th of this application It has the 1 st [ which has two or more 
IDT(s) formed in order along the propagation direction of a surface acoustic wave 
on the piezo-electric substrate, respectively ], and 2nd vertical joint resonator 
mold surface acoustic wave filter. Said 1st vertical joint resonator mold surface 
acoustic wave filter Abbreviation reversal of the transmission phase is carried out 
to said 2nd vertical joint resonator mold surface acoustic wave filter. Parallel 
connection of each 1st terminal of the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter is carried out electrically, it is used as the 
unbalance terminal, and each 2nd terminal of the said 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter minds touch-down, respectively. Or 
by connecting with a serial, consider as the balanced terminal, and by it, have 
balanced - unbalance conversion function and it sets in the said 1st and 2nd 
vertical joint resonator mold surface acoustic wave filter. Each IDT has the ** 
pitch electrode finger part by which the pitch of some electrode fingers is made 
narrower than the electrode finger pitch of these other parts of IDT from the edge 
by the side of adjacent IDT, and is characterized by including at least two sorts of 
following structure (a) - (d). 

[0026] (a) If the duty of the electrode finger in said ** pitch electrode finger part is 
** in the 1st and 2nd vertical joint resonator mold surface acoustic wave filter, it is 
carried out. 

(b) The pitches of the electrode finger of said ** pitch electrode finger part differ 
in the 1st and 2nd vertical joint resonator mold surface acoustic wave filter. 
[0027] (c) Adjacent two electrode fingers pitches differ in at least one or more 
places in the 1st and 2nd vertical joint resonator mold surface acoustic wave filter, 
(d) The two electrode fingers pitch adjoined between adjacent IDT(s) differs from 
the two electrode fingers pitch which adjoins each other between a ** pitch 



electrode finger part and the remaining electrode finger parts in the 1st and 2nd 
vertical joint resonator mold surface acoustic wave filter. 
[0028] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 6th of this application It has the 1 st [ which has two or more 
IDT(s) formed in order along the propagation direction of a surface acoustic wave 
on the piezo-electric substrate, respectively ], and 2nd vertical joint resonator 
mold surface acoustic wave filter. Said 1st vertical joint resonator mold surface 
acoustic wave filter Abbreviation reversal of the transmission phase is carried out 
to said 2nd vertical joint resonator mold surface acoustic wave filter. Parallel 
connection of each 1st terminal of the said 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter is carried out electrically, it is used as the 
unbalance terminal, and each 2nd terminal of the said 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter minds touch-down, respectively. By 
connecting with a serial, it considers as the balanced terminal and has balanced - 
unbalance conversion function by it. Or the said 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter It has the chirp mold electrode finger 
part from which the pitch of some electrode fingers from the edge by the side of 
each IDT which IDT adjoins is changing to linearity along the surface-wave 
propagation direction. Structure of said chirp mold electrode finger part is 
characterized by differing in the 1st and 2nd vertical joint resonator mold surface 
acoustic wave filter. 

[0029] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 7th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. 
From the 2nd IDT to an unbalance terminal The balanced terminal is taken out 
from the 1st and 3rd IDT, and it has balanced - unbalance conversion function by 
it. IDT It has the ** pitch electrode finger part by which the pitch of some 
electrode fingers is made narrower than the electrode finger pitch of these other 



parts of IDT from the edge by the side of adjacent IDT. It is characterized by the 
duty of the electrode finger of a ****** pitch electrode finger part differing in the 
part which the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd IDT 
adjoins. 

[0030] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 8th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. 
From the 2nd IDT to an unbalance terminal The balanced terminal is taken out 
from the 1st and 3rd IDT, and it has balanced - unbalance conversion function by 
it. IDT The part with which it has the ** pitch electrode finger part by which the 
pitch of some electrode fingers is made narrower than the electrode finger pitch 
of these other parts of IDT from the edge by the side of adjacent IDT and which 
the 1st and 2nd IDT adjoins [ the pitch of a ****** pitch electrode finger part ], It is 
characterized by differing in the part which the 2nd and 3rd IDT adjoins. 
[0031] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 9th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. 
From the 2nd IDT to an unbalance terminal The balanced terminal is taken out 
from the 1st and 3rd IDT, and it has balanced - unbalance conversion function by 
it. IDT It has the ** pitch electrode finger part by which the pitch of some 
electrode fingers is made narrower than the electrode finger pitch of these other 
parts of IDT from the edge by the side of adjacent IDT, and centers on the center 
of said 2nd IDT. By at least one or more places Adjacent distance between two 
electrode fingers is characterized by differing in the both sides of said core. 
[0032] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 10th of this application It is the vertical joint resonator mold 



surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. 
From the 2nd IDT to an unbalance terminal The balanced terminal is taken out 
from the 1st and 3rd IDT, and it has balanced - unbalance conversion function by 
it. IDT It has the ** pitch electrode finger part by which the pitch of some 
electrode fingers is made narrower than the electrode finger pitch of these other 
parts of IDT from the edge by the side of adjacent IDT. The two electrode fingers 
pitch adjoined between adjacent IDT(s) and/or the adjacent two electrode fingers 
pitch in the part which adjoins each other in a ** pitch electrode finger part and 
electrode finger parts other than a ** pitch electrode finger part are characterized 
by differing on both sides of the 2nd IDT. 

[0033] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 11th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. 
From the 2nd IDT to an unbalance terminal The balanced terminal is taken out 
from the 1st and 3rd IDT, and it has balanced - unbalance conversion function by 
it. IDT It has the ** pitch electrode finger part by which the pitch of some 
electrode fingers is made narrower than the electrode finger pitch of these other 
parts of IDT from the edge by the side of adjacent IDT, and is characterized by 
including at least two sorts of following structure (a) - (d). 
[0034] (a) The duty of the electrode finger of a ****** pitch electrode finger part 
differs in the part which the 1st and 2nd IDT adjoins, and the part which the 2nd 
and 3rd IDT adjoins. 

(b) The part which the 1st and 2nd IDT adjoins differs in the pitch of a ****** pitch 
electrode finger part from the part which the 2nd and 3rd IDT adjoins. 
[0035] (c) The adjacent distance between two electrode fingers differs in the both 
sides of said core by at least one or more places centering on the center of said 



2nd IDT. 

(d) The two electrode fingers pitch adjoined between adjacent IDT(s) differs from 
the adjacent two electrode fingers pitch in the part which adjoins each other in a 
** pitch electrode finger part and electrode finger parts other than a ** pitch 
electrode finger part on both sides of the 2nd IDT. 

[0036] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 12th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. The 1st IDT and 3rd IDT The phase to the 2nd IDT is reversed. An 
unbalance terminal from the 2nd IDT A balanced terminal is taken out from the 
1st and 3rd IDT, and it has balanced - unbalance conversion function by this. It 
has the chirp mold electrode finger part by which the pitch of some electrode 
fingers is changing from the edge by the side of IDT which said each IDT adjoins 
to linearity along the surface-wave propagation direction. The structure of said 
chirp mold electrode finger part is the 1st, It is characterized by differing in the 
part which the 2nd IDT adjoins, and the part which the 2nd and 3rd IDT adjoins. 
[0037] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 13th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. Two ****s of the 2nd IDT are carried out. The 1st IDT and 3rd IDT 
The phase to the 2nd IDT is reversed. From the 1st and 3rd IDT to an unbalance 
terminal The balanced terminal of a pair is taken out from the 2nd IDT currently 
divided into two, and it has balanced - unbalance conversion function by it. IDT It 
has the ** pitch electrode finger part by which the pitch of some electrode fingers 
is made narrower than the electrode finger pitch of these other parts of IDT from 
the edge by the side of adjacent IDT. It is characterized by the duty of the 
electrode finger of a ****** pitch electrode finger part differing in the part which 
the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd IDT adjoins. 



[0038] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 14th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1 st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. Two ****s of the 2nd IDT are carried out. The 1st IDT and 3rd IDT 
The phase to the 2nd IDT is reversed. From the 1st and 3rd IDT to an unbalance 
terminal The balanced terminal of a pair is taken out from the 2nd IDT currently 
divided into two, and it has balanced - unbalance conversion function by it. IDT 
The part with which it has the ** pitch electrode finger part by which the pitch of 
some electrode fingers is made narrower than the electrode finger pitch of these 
other parts of IDT from the edge by the side of adjacent IDT and which the 1st 
and 2nd IDT adjoins [ the pitch of a ****** pitch electrode finger part ], It is 
characterized by differing in the part which the 2nd and 3rd IDT adjoins. 
[0039] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 15th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. Two ****s of the 2nd IDT are carried out. The 1st IDT and 3rd IDT 
The phase to the 2nd IDT is reversed. From the 1st and 3rd IDT to an unbalance 
terminal The balanced terminal of a pair is taken out from the 2nd IDT currently 
divided into two, and it has balanced - unbalance conversion function by it. IDT It 
has the ** pitch electrode finger part by which the pitch of some electrode fingers 
is made narrower than the electrode finger pitch of these other parts of IDT from 
the edge by the side of adjacent IDT, and centers on the center of said 2nd IDT. 
By at least one or more places Adjacent distance between two electrode fingers 
is characterized by differing in the both sides of said core. 
[0040] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 16th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 



the 3rd IDT. Two ****s of the 2nd IDT are carried out. The 1st IDT and 3rd IDT 
The phase to the 2nd IDT is reversed. From the 1st and 3rd IDT to an unbalance 
terminal The balanced terminal of a pair is taken out from the 2nd IDT currently 
divided into two, and it has balanced - unbalance conversion function by it. IDT It 
has the ** pitch electrode finger part by which the pitch of some electrode fingers 
is made narrower than the electrode finger pitch of these other parts of IDT from 
the edge by the side of adjacent IDT. The two electrode fingers pitch adjoined 
between adjacent IDT(s) and/or the adjacent two electrode fingers pitch in the 
part which adjoins each other in a ** pitch electrode finger part and electrode 
finger parts other than a ** pitch electrode finger part are characterized by 
differing on both sides of the 2nd IDT. 

[0041] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 17th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1 st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. Two ****s of the 2nd IDT are carried out. The 1st IDT and 3rd IDT 
The phase to the 2nd IDT is reversed. From the 1st and 3rd IDT to an unbalance 
terminal The balanced terminal of a pair is taken out from the 2nd IDT currently 
divided into two, and it has balanced - unbalance conversion function by it. IDT It 
has the ** pitch electrode finger part by which the pitch of some electrode fingers 
is made narrower than the electrode finger pitch of these other parts of IDT from 
the edge by the side of adjacent IDT, and is characterized by including at least 
two sorts of following structure (a) - (d). 

[0042] (a) The duty of the electrode finger of a ****** pitch electrode finger part 
differs in the part which the 1st and 2nd IDT adjoins, and the part which the 2nd 
and 3rd IDT adjoins. 

(b) The part which the 1st and 2nd IDT adjoins differs in the pitch of a ****** pitch 
electrode finger part from the part which the 2nd and 3rd IDT adjoins. 
[0043] (c) The adjacent distance between two electrode fingers differs in the both 
sides of said core by at least one or more places centering on the center of said 



2nd IDT. 

(d) The two electrode fingers pitch adjoined between adjacent IDT(s) differs from 
the adjacent two electrode fingers pitch in the part which adjoins each other in a 
** pitch electrode finger part and electrode finger parts other than a ** pitch 
electrode finger part on both sides of the 2nd IDT. 

[0044] The vertical joint resonator mold surface acoustic wave filter concerning 
invention of the 18th of this application It is the vertical joint resonator mold 
surface acoustic wave filter which has the 1st formed in order along the 
propagation direction of a surface acoustic wave on the piezo-electric substrate - 
the 3rd IDT. Two ****s of the 2nd IDT are carried out. The 1st IDT and 3rd IDT 
The phase to the 2nd IDT is reversed. An unbalance terminal from the 1st and 
3rd IDT The balanced terminal of a pair is taken out from the 2nd IDT currently 
divided into two, and it has balanced - unbalance conversion function by this. 
Each IDT It has the chirp mold electrode finger part from which the pitch of some 
electrode fingers from the edge by the side of adjoining IDT is changing to 
linearity along the surface-wave propagation direction, and the structure of said 
chirp mold electrode finger part is the 1st, the part which the 2nd IDT adjoins, It is 
characterized by differing in the part which the 2nd and 3rd IDT adjoins. 
[0045] The transmitter concerning this invention is characterized by being 
constituted using the vertical joint resonator mold surface acoustic wave filter 
which this invention requires. 
[0046] 

[Embodiment of the Invention] Hereafter, this invention is clarified by explaining 

the concrete example of this invention, referring to a drawing. 

[0047] (The 1st example) Drawing 1 (a) With reference to - (c), the vertical joint 

resonator mold surface acoustic wave filter of one example of this invention is 

explained. 

[0048] In addition, this example is used as a band-pass filter for reception of an 
EGSM-type portable telephone. At this example, it is the 40 **5-degreeY cut X 
propagation LiTa03. The electrode structure shown on a substrate 2 at drawing 



1 (a) is constituted. As shown in drawing 1 (a), the vertical joint resonator mold 
surface acoustic wave filter 4 is connected to the unbalance signal terminal 3. 
The 1st and 2nd vertical joint resonator mold surface acoustic wave filter 5 and 6 
is connected to this vertical joint resonator mold surface acoustic wave filter 4. In 
other words, the 1st terminal of the 1st and 2nd vertical joint resonator mold 
surface acoustic wave filter 5 and 6 is connected to the unbalance signal terminal 
3 through the vertical joint resonator mold surface acoustic wave filter 4. The 2nd 
terminal of the 1st and 2nd vertical joint resonator mold surface acoustic wave 
filter 5 and 6 is connected to the balanced signal terminals 7 and 8, respectively. 
[0049] The vertical joint resonator mold surface acoustic wave filter 4 has the 1st 
arranged along the surface wave propagation direction - 3rd IDT 4a-4c, and the 
reflectors 4d and 4e prepared in the surface wave propagation direction both 
sides of the field in which IDT4a-4c is prepared. The end of IDT4b is connected 
to the unbalance signal terminal 3. The other end of IDT4b and the end of IDT(s) 
4a and 4c are connected to ground potential, and the other end of IDT(s) 4a and 
4c is connected to the vertical joint resonator mold surface acoustic wave filters 5 
and 6, respectively. 

[0050] The vertical joint resonator mold surface acoustic wave filters 5 and 6 
have 1 - 3rd IDT 5a-5c, 6a-6c, and the reflectors 5d, 5e, 6d, and 6e as well as 
the vertical joint resonator mold surface acoustic wave filter 4. Common 
connection of the end of 1 st and 3rd IDT 5a and 5c of the vertical joint resonator 
mold surface acoustic wave filter 5 is made, and it is connected to IDT4a of the 
vertical joint resonator mold surface acoustic wave filter 4. The other end of 
IDT(s) 5a and 5c is connected to ground potential. The end of 2nd central IDT5b 
is connected to the balanced signal terminal 7, and the other end is connected to 
ground potential. 

[0051] Similarly, common connection of the end of 1st and 3rd IDT 6a and 6c of 
the vertical joint resonator mold surface acoustic wave filter 6 is made, and it is 
connected to the end of IDT4c of the vertical joint resonator mold surface 
acoustic wave filter 4. The other end of IDT(s) 6a and 6c is connected to ground 



potential. The end of IDT6b is connected to the balanced signal terminal 8, and 
the other end is connected to ground potential. 

[0052] In addition, in this example, the ** pitch electrode finger part with a small 
electrode finger pitch is relatively prepared in IDT of both sides rather than the 
remaining electrode finger pitch part in the part which 2nd central IDT 4b, 5b, and 
6b and 1st and 3rd IDT 4a, 4c, 5a, 5c, 6a, and 6c of both sides adjoin in the 
vertical joint resonator mold surface acoustic wave filters 4-6. 
[0053] For example, if the part which IDT4a and IDT4b adjoin is expanded to 
drawing 1 (b) and shown, it consists of edges by the side of IDT4b of IDT4a so 
that an electrode finger pitch may become narrow compared with the electrode 
finger of the remainder [ fingers / two or more / electrode ] of IDT4a. Namely, ** 
pitch electrode finger part four a1 It is constituted. Similarly, the pitch of two or 
more electrode fingers is relatively narrowed rather than the remaining electrode 
finger pitch from the edge by the side of IDT4a at the IDT4b side, and it is the ** 
pitch electrode finger part four b1 by it. It is constituted. Thus, in the part which 
IDT(s) adjoin, the ** pitch electrode finger part is constituted from this example by 
IDT of both sides, namely, the part which IDT(s) 4b and 4c adjoin -- also setting - 
- the ** pitch electrode finger part four b1, four b2, and 4c1 it constitutes -- having 
-- **** -- the same -- the ** pitch electrode finger part five a1 , five b1 , five b2, 5c1 , 
six a1, six b1, six b2, and 6c1 It is constituted. ( Drawing 1 (a), (b)) In addition, by 
drawing 1 (a) - (c), in order to make drawing brief, the number of an electrode 
finger is lessened actually more. 

[0054] The detailed design of the vertical joint resonator mold surface acoustic 
wave filter 1 of this example is explained. Wavelength of the surface wave to 
which the wavelength of the surface wave defined in the electrode finger pitch of 
a ****** pitch electrode finger part is set in Iambdal2 and other electrode finger 
pitches for an electrode finger part is set to lambdaH . 

[0055] electrode finger crossover width-of-face W=35.8lambdal1 - number [ of 
the electrode finger of 1st IDT4a ]: - the number of the electrode finger of a ** 
pitch electrode finger part - four - it is - the number of the remaining electrode 



finger - 25 

[0056] The number of the electrode finger of 2nd central IDT4b: The ** pitch 
electrode finger part which becomes both sides from four electrode fingers, 
respectively is constituted, and 27 electrode fingers are arranged in the 
meantime. 

[0057] The number of the electrode finger of 3rd IDT4c: The number of the 
electrode finger of a ** pitch electrode finger part is four, and the number of the 
remaining electrode finger is 25. 

The number of the electrode finger of the wavelength lambdaR= 4.29-micrometer 
reflector of 2= 3.90 micrometer reflector of lambdal1=4.19micrometerlambdal = 
the electrode finger pitch in spacing [ of the part pinched by the 100 electrode 
fingers of wavelength lambdaM, and the electrode finger of wavelength 
Iambdal2 ]:, i.e., the adjacent part of a ** pitch electrode finger part and other 
electrode finger parts. For example, as shown in drawing 1 (c), when IDT6a of 
the vertical joint resonator mold surface acoustic wave filter 6 is taken for an 
example, it is the ** pitch electrode finger part six a1 . Electrode finger pitch A 
which the remaining electrode finger parts adjoin. Thus, the electrode finger pitch 
in the adjacent part of a ** pitch electrode finger part and the remaining electrode 
finger parts was set to 0.25lambdal1+0.25lambdal2. 

[0058] Electrode finger pitch =0.50lambdal2IDT-reflector spacing =0.50lambdaR 
of the ** pitch electrode finger parts in the part which adjoins each other in 
spacing, i.e., IDT(s), between adjacent IDT(s) (pitch between the electrode finger 
of the edge of IDT, and the electrode finger of the edge of a reflector). 
[0059] Duty of duty =0.73 reflector of IDT = duty shall show the rate to the sum of 
the width method of an electrode finger of the dimension which is 0.55 and which 
meets in the surface wave propagation direction of an electrode finger, i.e., a 
width method, and the crosswise dimension of the tooth space between 
electrode fingers. 

[0060] Thickness =0.08lambdal1, in addition the vertical joint resonator mold 
surface acoustic wave filters 5 and 6 of an electrode are made almost to be the 



same as that of the vertical joint resonator mold surface acoustic wave filter 4. 
But with the vertical joint resonator mold surface acoustic wave filters 5 and 6, 
electrode finger crossover width of face W is made into the one half of the 
vertical joint resonator mold surface acoustic wave filter 4, 17.9lambdal1 [ i.e., ]. 
The point that the vertical joint resonator mold surface acoustic wave filters 5 and 
6 differ 2nd central IDT6b is reversed to 2nd central IDT5b, With the vertical joint 
resonator mold surface acoustic wave filter 6, duty of a ** pitch electrode finger 
part is set to 0.58 at the list to duty of a ** pitch electrode finger part being set to 
0.73 like the part of other IDT(s) with the vertical joint resonator mold surface 
acoustic wave filter 5. 

[0061] In drawing 2 and drawing 3 , a continuous line shows the amplitude 
unbalance and phase unbalance to a frequency of the vertical joint resonator 
mold surface acoustic wave filter 1 of this example, respectively. In drawing 2 
and drawing 3 , a broken line shows the amplitude unbalance and phase 
unbalance to a frequency of the surface acoustic wave filter prepared for the 
comparison. 

[0062] In addition, the surface acoustic wave filter prepared for the comparison is 
constituted like the above-mentioned example, if it removes having set duty of 
the ** pitch electrode finger part in the vertical joint resonator mold surface 
acoustic wave filter 6 to 0.73 like the vertical joint resonator mold surface 
acoustic wave filter 5. 

[0063] The frequency range of the passband in the filter for EGSM reception is 
925-960MHz. It turns out that it is 0.4dB in this example, and 0.6dB of amplitude 
unbalance has improved to the maximum amplitude unbalance in this frequency 
range being 1.0dB in the example of a comparison. Similarly, it turns out that it is 
a maximum of 6 times in this example, and phase unbalance has improved 3 
times to phase unbalance being a maximum of 9 times in the example of a 
comparison. 

[0064] In this example, why amplitude unbalance and phase unbalance are 
improved as mentioned above is explained. Why unbalance is getting worse in 



this kind of surface acoustic wave equipment As the term of the conventional 
technique explained, the inside of the electrode finger of IDT5b of the center of 
the vertical joint resonator mold surface acoustic wave filter 5, It is because the 
electrode finger which adjoins IDT(s) 6a and 6c of both sides to the electrode 
finger which adjoins IDT(s) 5a and 5c of both sides being a ground electrode 
among the electrode fingers of IDT6b of the center of the vertical joint resonator 
mold surface acoustic wave filter 6 connected to juxtaposition is a signal 
electrode. By this, the frequency characteristics of the vertical joint resonator 
mold surface acoustic wave filter 5 and the frequency characteristics of the 
vertical joint resonator mold surface acoustic wave filter 6 shift, consequently 
unbalance worsens. 

[0065] In this example, if the duty of the ****** pitch electrode finger part in the 
2nd vertical joint resonator mold surface acoustic wave filter 6 is the 1st duty and 
** of a ** pitch electrode finger part of the vertical joint resonator mold surface 
acoustic wave filter 5, it is carried out, so that a gap of the above-mentioned 
frequency characteristics may be compensated. 

[0066] Drawing 4 shows the frequency characteristics of the vertical joint 
resonator mold surface acoustic wave filter 5 in this example, and the vertical 
joint resonator mold surface acoustic wave filter 6 with a continuous line and a 
broken line, respectively. In addition, impedance matching of both is carried out 
by 100 ohms. Moreover, the property to which the insertion loss was expanded is 
also doubled and shown by drawing 4 on the scale on the right-hand side of an 
axis of ordinate. 

[0067] Compared with the case of drawing 25 mentioned above, by this example, 
the difference of the frequency characteristics of the vertical joint resonator mold 
surface acoustic wave filters 5 and 6 is small as shown in drawing 4 . 
[0068] Drawing 5 and drawing 6 show change of the maximum amplitude 
unbalance in an up passband at the time of changing the duty of the ** pitch 
electrode finger part of the vertical joint resonator mold surface acoustic wave 
filter 6, and phase unbalance. In addition, the value of an axis of abscissa is a 



value standardized to the duty 0.73 before changing duty. The duty of a ** pitch 
electrode finger part was set to 1 .OdB or less in the about 0.48 or more and less 
than 0.73 range, and amplitude balancing has improved rather than the case 
where duty of a ** pitch electrode finger part is made the same as the vertical 
joint resonator mold surface acoustic wave filter 5. Moreover, phase balancing 
serves as min near [ duty =0.53 ] a ** pitch electrode finger part, and phase 
balancing is made into 10 or less degrees up to the about 0.46 neighborhoods. 
[0069] In this example, it is an example in case the electrode finger which adjoins 
IDT(s) 6a and 6c on either side among the electrode fingers of central IDT6b is a 
signal electrode and the electrode finger which adjoins IDT6b of the center of 
IDT(s) 6a and 6c is a ground electrode. 

[0070] Thus, in the part which IDT(s) adjoin, when the signal electrode and the 
ground electrode adjoin each other, as especially the insertion loss by the side of 
high frequency becomes small compared with the case where ground electrodes 
or signal electrodes adjoin each other in the passband, by the conversion 
efficiency to the current of the resonance mode which has a strong peak into an 
IDT-IDT spacing part becoming high and it is shown in drawing 4 , a passband 
becomes large. That is, let the property of the surface acoustic wave filter 6 be 
the same level as the surface acoustic wave filter 5 by making small duty of a ** 
pitch electrode finger part in this case. On the contrary, although unbalance is 
improvable even if it changes the duty of the ** pitch electrode finger part of the 
surface acoustic wave filter 5 each of electrode fingers which adjoin IDT5a of 
right and left and c among the electrode fingers of central IDT5b, and whose 
electrode fingers which adjoins IDT5b of the center of IDT(s) 5a and 5c on either 
side at the list is a ground electrode or a signal electrode, as for the above- 
mentioned example, situations will differ. 

[0071] That is, in the structure shown in drawing 1 , to change the duty of the ** 
pitch electrode finger part of the vertical joint resonator mold surface acoustic 
wave filter 5 whose electrode finger of IDT5b which adjoins IDT(s) 5a and 5c is a 
ground electrode and improve balancing, it is necessary to enlarge duty 



conversely with the above-mentioned example. Although balancing is improved 
also in this approach, if duty is enlarged, processing by etching will become 
difficult. 

[0072] Therefore, it is desirable to improve unbalance by making small duty of a 
** pitch electrode finger part at the surface acoustic wave filter 6 side which has 
the structure where the ground electrode and the signal electrode adjoin each 
other, in the IDT-IDT spacing section like this example. 
[0073] Drawing 7 is the typical top view showing the electrode structure of the 
vertical joint resonator mold surface acoustic wave filter concerning the 
modification of the 1st example. With the vertical joint resonator mold surface 
acoustic wave filter 10 shown in drawing 7 , two vertical joint resonator mold 
surface acoustic wave filters 4A and 4B are connected to the unbalance signal 
terminal 3 side. Electrode finger crossover width of face of the vertical joint 
resonator mold surface acoustic wave filters 4A and 4B is set to one half of the 
electrode finger crossover width of face of the vertical joint resonator mold 
surface acoustic wave filter 4 of the above-mentioned example. That is, the 
configuration which divided the vertical joint resonator mold surface acoustic 
wave filter 4 into the vertical joint resonator mold surface acoustic wave filters 4A 
and 4B is the vertical joint resonator mold surface acoustic wave filter 1 0 of this 
modification, and can improve unbalance by changing the duty of a ** pitch 
electrode finger part like the above-mentioned example also in this case between 
the 1st, the 2nd vertical joint resonator mold surface acoustic wave filter 5, and 6. 
[0074] Moreover, although the 1st example explained per [ which has the 
electrode structure shown in drawing 1 ] vertical joint resonator mold surface 
acoustic wave filter, also in the vertical joint resonator mold surface acoustic 
wave filter 200,300 (refer to drawing 23 and drawing 24 ) which has three IDT(s) 
explained by the term of the conventional technique, unbalance is improvable like 
this example. For example, in drawing 24 R> 4, ground electrodes adjoin each 
other in the part which the signal electrode and the ground electrode adjoin and 
IDT300b and IDT300c adjoin in the part which IDT300a and IDT300b adjoin. 



Moreover, also in the surface acoustic wave filter 300 shown in drawing 24 , it is 
the same. 

[0075] Therefore, a difference arises like the case of drawing 25 in the frequency 
characteristics of the signal outputted from the balanced signal terminal of a pair. 
The part which IDT(s) 200a and 200b adjoin in the structure shown in drawing 23 
in order to make this property difference small, Also in the structure similarly 
shown in drawing 24 that what is necessary is just to change the duty of a ** 
pitch electrode finger part in the part which IDT(s) 200b and 200c adjoin What is 
necessary is just to make it differ so that the duty of a ** pitch electrode finger 
part may be compensated with the above-mentioned property difference in the 
part which IDT300 a-IDT300b adjoins, and the part which IDT300 b-IDT300c 
adjoins. 

[0076] In this case, as shown in drawing 8 - drawing 10 , the vertical joint 
resonator mold surface acoustic wave filter 211,311,212,213 is further connected 
to a serial, and it is good for the configuration of drawing 2323 or drawing 24 also 
as a multistage connection configuration. 

[0077] Moreover, as shown in drawing 11 , the surface acoustic wave resonator 
31 may be connected to a vertical joint resonator mold surface acoustic wave 
filter at a serial, or you may connect with juxtaposition. Thus, this invention is 
applicable also to the structure which connected the surface acoustic wave 
resonator to an at least one or more piece serial or juxtaposition. 
[0078] In the surface acoustic wave filter which has the structure where parts for 
some electrode finger part from the edge side where IDT adjoins each other are 
used as the ** pitch electrode finger part in this example When balanced - 
unbalance conversion function is given, in the structure of using two vertical joint 
resonator mold surface acoustic wave filters, and performing balanced - 
unbalance conversion function, it sets between two vertical joint resonator mold 
surface acoustic wave filters. Moreover, in the structure of performing balanced - 
unbalance conversion using one vertical joint resonator mold surface acoustic 
wave filter, it sets on both sides of IDT of the center of one vertical joint resonator 



mold surface acoustic wave filter. By changing the duty of a ** pitch electrode 
finger part, the amplitude unbalance and phase unbalance between balanced 
signal terminals are improvable. 

[0079] in addition -- this example - 40 **5-degreeY cut X propagation LiTa03 
although the substrate was used, it limits to the above-mentioned piezo-electric 
substrate so that clearly also from the principle by which unbalance is improved 
as mentioned above - not having -- 64-72 degreeY cut X propagation LiNb03 A 
substrate and 41 degreeY cut X propagation LiNb03 etc. -- from -- the becoming 
piezo-electric substrate may be used. 

[0080] (The 2nd example) The vertical joint resonator mold surface acoustic 
wave filter of the 2nd example is explained. Fundamentally, the electrode 
structure of the 2nd example is the same as the 1st example shown in drawing 1 . 
Although the duty of the ** pitch electrode finger part in the 2nd vertical joint 
resonator mold surface acoustic wave filter 6 was carried out in the 1st example 
if it was the 1st duty and ** of a ** pitch electrode finger part of the vertical joint 
resonator mold surface acoustic wave filter 5, the point that the 2nd example 
differs from the 1st example So that the difference of the frequency 
characteristics between the 1st and the 2nd vertical joint resonator mold surface 
acoustic wave filter 5 which were mentioned above, and 6 may be compensated 
with the 2nd example If the electrode finger pitch of the ** pitch electrode finger 
part of the 2nd vertical joint resonator mold surface acoustic wave filter 6 is the 
1st electrode finger pitch and ** of a ** pitch electrode finger part of the vertical 
joint resonator mold surface acoustic wave filter 5, it is carried out. 
[0081] Drawing 12 shows change of the maximum amplitude unbalance in the 
frequency range of the filter for EGSM reception at the time of changing the 
electrode finger pitch of the ** pitch electrode finger part of the 2nd vertical joint 
resonator mold surface acoustic wave filter 6, and drawing 13 shows change of 
the maximum phase unbalance. 

[0082] In addition, in drawing 12 and drawing 13 , the value of an axis of 
abscissa is a value standardized by the ratio 0.931 to the electrode finger pitch of 



the remaining electrode finger parts of the electrode finger pitch of the ** pitch 
electrode finger before changing the pitch of a ** pitch electrode finger in the ratio 
to the electrode finger pitch of the remaining electrode finger parts of the 
electrode finger pitch of the ** pitch electrode finger part of the 2nd vertical joint 
resonator mold surface acoustic wave filter 6. That is, it is the value shown by 
(the pitch of the changed ** pitch electrode finger / pitch of the remaining 
electrode finger) / 0.931 . 

[0083] In addition, in the vertical joint resonator mold surface acoustic wave filter 
5, the ratio to the electrode finger pitch of the remaining electrode finger parts of 
the electrode finger pitch of a ** pitch electrode finger part is set to about 0.931 . 
[0084] By enlarging the pitch of the ** pitch electrode finger part of the vertical 
joint resonator mold surface acoustic wave filter 6 compared with the pitch of the 
** pitch electrode finger part of the vertical joint resonator mold surface acoustic 
wave filter 5 shows that amplitude unbalance is improved so that clearly from 
drawing 12 . Moreover, phase unbalance is improved by making the electrode 
finger pitch of the ** pitch electrode finger part of the vertical joint resonator mold 
surface acoustic wave filter 6 smaller than the electrode finger pitch of the ** 
pitch electrode finger part of the vertical joint resonator mold surface acoustic 
wave filter 5 so that clearly from drawing 13 . 

[0085] In the 1st example, if the duty of a ** pitch electrode finger part is ** in the 
vertical joint resonator mold surface acoustic wave filters 5 and 6, it is carried out, 
and in the 2nd example, either amplitude unbalance and phase unbalance can 
be effectively improved to the both sides of amplitude unbalance and phase 
unbalance being improved by it. Therefore, the 2nd example is effective to 
improve another side though either [ a little ] amplitude unbalance and phase 
unbalance are worsened. 

[0086] In addition, although the 2nd example was explained taking the case of 
the electrode structure shown in drawing 1 , the approach of changing the 
electrode finger pitch of a ** pitch electrode finger part like the 2nd example can 
be used also in the surface acoustic wave filter 200,300 shown in drawing 23 and 



drawing 24 . Namely, what is necessary is just to change the electrode finger 
pitch of the ** pitch electrode finger part of the part which IDT(s) 200a and 200b 
adjoin, and the ** pitch electrode finger part of the part which IDT(s) 200b and 
200c adjoin in the surface acoustic wave filter 200 shown in drawing 23 . 
Unbalance is [ that what is necessary is similarly just to change the electrode 
finger pitch of the ** pitch electrode finger part in the part which adjoins each 
other in IDT(s) 300a and 300b, and the pitch of the ** pitch electrode finger part 
of the part which IDT(s) 300b and 300c adjoin in the surface acoustic wave filter 
300 shown in drawing 24 ] improvable like the above-mentioned example. 
[0087] Although the 2nd example explained per [ which has balanced - 
unbalance conversion function to have a ****** pitch electrode finger part ] 
surface acoustic wave filter Thus, the method of improving unbalance by 
changing a ** pitch electrode finger part With the surface acoustic wave filter 100 
which performs balanced - unbalance conversion using two surface acoustic 
wave filters shown in drawing 22 , it sets between two surface acoustic wave 
filters, moreover, ** it was indicated to drawing 23 R> 3 and drawing 24 that 
mentioned above, in performing balanced - unbalance conversion using one 
surface acoustic wave filter 200,300 like By changing the electrode finger pitch of 
a ** pitch electrode finger part on both sides of IDT of the center of one surface 
acoustic wave filter, the amplitude unbalance or phase unbalance between 
balanced terminals is improvable. 

[0088] (The 3rd example) Next, it explains per 3rd example. In the 3rd example, 
the same electrode structure as the 1st example is used. That is, fundamentally, 
the electrode structure shown in drawing 1 is used. 

[0089] Although the duty of the ** pitch electrode finger part of the 2nd vertical 
joint resonator mold surface acoustic wave filter 6 differed from the duty of the ** 
pitch electrode finger part of the 1st vertical joint resonator mold surface acoustic 
wave filter 5 in the 1st example, the point that the 3rd example differs from the 
1st example In the 3rd example, with the vertical joint resonator mold surface 
acoustic wave filter 6 and the vertical joint resonator mold surface acoustic wave 



filter 5 It is carried out, if the electrode finger pitch of the part which electrode 
fingers adjoin is ** in at least one place so that the 1st, the 2nd vertical joint 
resonator mold surface acoustic wave filter 5, and the frequency-characteristics 
difference between six may be abolished. 

[0090] As mentioned above, the electrode finger with which the part which the 
electrode fingers to which an electrode finger pitch differs from the part which 
electrode fingers adjoin like [ between the adjacent electrode fingers in the part 
which adjoins each other in a ** pitch electrode finger part and the remaining 
electrode finger parts ] adjoin, and the part to which IDT(s) adjoin the list adjoin 
each other is mentioned. 

[0091] The 3rd example is carried out, if the electrode finger pitch of the part 
which these electrode fingers adjoin is ** between the surface acoustic wave filter 
5 and 6 in at least one place so that the above-mentioned vertical joint resonator 
mold surface acoustic wave filter 5 and the frequency-characteristics difference 
between six may be compensated. 

[0092] Drawing 14 and drawing 15 are the ** pitch electrode finger part [ in / on 
the 2nd vertical joint resonator mold surface acoustic wave filter 6 and / IDT(s) 6a 
and 6c ] six a1 , and 6c1 . Change of the maximum amplitude unbalance in the 
frequency range of the EGSM receiving filter at the time of changing the adjacent 
electrode finger pitch in the part which the remaining electrode finger parts adjoin, 
and change of the maximum phase unbalance are shown. In addition, when 
IDT6a is taken for an example, this adjacent electrode finger pitch A is the ** 
pitch electrode finger part six a1 . Electrode finger six a2 Electrode finger six a3 of 
the remaining electrode finger parts It is the distance which meets in the surface 
wave propagation direction of a between. 

[0093] Moreover, drawing 16 and drawing 17 show change of the maximum 
amplitude unbalance in the frequency range of the filter for EGSM reception at 
the time of changing the adjacent electrode finger pitch in the electrode finger 
pitch adjoined between adjacent IDT6a and 6b and IDT(s) 6b and 6c, or an 
adjacent part, and the maximum phase unbalance in the 2nd vertical joint 



resonator mold surface acoustic wave filter 6. 

[0094] Moreover, drawing 18 and drawing 19 are the ** pitch electrode finger part 
six b1 in 2nd IDT6b of the 2nd vertical joint resonator mold surface acoustic wave 
filter 6. Adjacent remaining electrode finger pitches and ** pitch electrode finger 
parts six b2 with an electrode finger part Change of the maximum amplitude 
unbalance in the frequency range of the filter for EGSM reception at the time of 
changing an adjacent electrode finger pitch with the remaining electrode finger 
parts and the maximum phase unbalance is shown. 

[0095] Zero point of the axis of abscissa in drawing 14 - drawing 19 means the 
point made the same [ the above-mentioned electrode finger pitch ] as the 
vertical joint resonator mold surface acoustic wave filter 5. By changing the 
above-mentioned electrode finger pitch of the vertical joint resonator mold 
surface acoustic wave filter 6 shows that there is range which has amplitude 
unbalance and phase unbalance improved so that clearly from drawing 14 - 
drawing 19 R> 9. 

[0096] Moreover, for example, the electrode finger pitch in the part which IDT 
adjoins in the result of drawing 14 and drawing 15 , The ** pitch electrode finger 
part six b1 in IDT6b, and six b2 An adjacent electrode finger pitch with the 
remaining electrode finger parts is fixed. The ** pitch electrode finger part six a1 
in Above 6a and IDT 6c, and 6c1 Although it is a result at the time of changing 
the electrode finger pitch adjoined between the remaining electrode finger parts, 
by changing all of these electrode finger pitches shows that unbalance can be 
improved. 

[0097] Moreover, it sets not only to the electrode finger pitch shown in the 3rd 
example but to at least one place. So that the difference of the frequency 
characteristics between the 1st, the 2nd vertical joint resonator mold surface 
acoustic wave filter 5, and 6 may be compensated The same effectiveness is 
acquired also changing the distance between adjacent electrode fingers from 
0.5lambdal, or by making it differ from 0.25lambdal1+0.25lambdal2 in the part 
from which the adjacent electrode finger pitch of an electrode finger differs. 



[0098] Moreover, in the 3rd example, in the part which the electrode finger part 
from which an electrode finger pitch differs as mentioned above adjoins, although 
the pitch of an adjacent electrode finger was carried out if it was ** with the 1st 
and 2nd vertical joint resonator mold surface acoustic wave filter, such structure 
is applicable also to the surface acoustic wave filter 200,300 shown in drawing 23 
and drawing 24 . Namely, what is necessary is just to change the adjacent 
electrode finger pitch in the part which adjoins each other in IDT(s) 200a and 
200b, and the adjacent electrode finger pitch in the part which adjoins each other 
in IDT(s) 200b and 200c. What is necessary is just to change IDT-IDT spacing of 
the both sides of IDT300b similarly in the surface acoustic wave filter 300. 
[0099] As mentioned above, in order to perform balanced - unbalance conversion 
by the same approach as the 3rd example using two surface acoustic wave filters 
In performing [ and ] balanced - unbalance conversion using one vertical joint 
resonator mold surface acoustic wave filter like drawing 23 and drawing 24 
between two surface acoustic wave filters In the both sides of central IDT, 
amplitude unbalance or phase unbalance is improvable by changing an adjacent 
electrode finger pitch in at least one place. 

[0100] (The 4th example) Drawing 20 is the typical top view showing the 
electrode structure of the vertical joint resonator mold surface acoustic wave filter 
concerning the 4th example. With the vertical joint resonator mold surface 
acoustic wave filter 500 of this example, the electrode structure itself is the same 
as that of the conventional vertical joint resonator mold surface acoustic wave 
filter shown in drawing 22 . 

[0101] The vertical joint resonator mold surface acoustic wave filter 500 has the 
1st and 2nd vertical joint resonator mold surface acoustic wave filter 501,502. the 
1st by which the vertical joint resonator mold surface acoustic wave filter 501,502 
has been arranged in order along the surface wave propagation direction, 
respectively - 3rd IDT 501a-501c, and 502a-502 -- it has the reflectors 501 d, 
501 e, 502d, and 502e prepared in the surface wave propagation direction both 
sides of the field in which c and IDT are prepared. Common connection of the 



end of IDT(s) 501a and 501c is made, and it is connected to the unbalance signal 
terminal 503. Common connection of the end of 1st and 3rd IDT 502a and 502c 
of the vertical joint resonator mold surface acoustic wave filter 502 is made, and 
it is connected to the unbalance signal terminal 503. 
[0102] The end of IDT(s) 501b and 502b is connected to the balanced signal 
terminal 504,505, respectively. The other end of IDT(s) 501a-501c, and 502a- 
502c is connected to ground potential. 

[0103] In addition, with the 1st terminal of the above-mentioned vertical joint 
resonator mold surface acoustic wave filter 501,502, IDT(s) 501a and 501c shall 
have the terminal with which common connection of the terminal by which 
common connection is made, and IDT(s) 502a and 502c is made. Moreover, the 
end of IDT(s) 501 b and 502b is equivalent to the 2nd terminal of the vertical joint 
resonator mold surface acoustic wave filter 501,502, respectively, and is 
connected to the balanced signal terminal 504,505, respectively. 
[0104] this example -- IDT(s) 501a-501c, and 502a-502c -- a ** pitch electrode 
finger part ~ not having -- the chirp mold electrode finger part 501 a1, 501 b1, 
501 b2, 501 d, 502a1, 502b1, 502b2, and 502c1 It has. That is, let some 
electrode fingers be the chirp mold electrode finger parts by which the electrode 
finger pitch is changing from the edge of IDT to linearity along the surface-wave 
propagation direction in the part which IDT(s) adjoin. 

[0105] And with the vertical joint resonator mold surface acoustic wave filter 501 
and the vertical joint resonator mold surface acoustic wave filter 502, if the 
configuration of a chirp mold electrode finger part is **, it is carried out. However, 
in the 4th example, since the configurations of a chirp mold electrode finger part 
differ with the vertical joint resonator mold surface acoustic wave filter 501 ,502, 
amplitude unbalance or phase unbalance is improved like the 1st - the 3rd 
example. 

[0106] In addition, like the 4th example, by changing the configuration of a chirp 
mold electrode finger part, the method of improving amplitude unbalance or 
phase unbalance can be suitable, also when it has balanced - unbalance 



conversion function using one vertical joint resonator mold surface acoustic wave 
filter like the surface acoustic wave filter 200,300 shown in drawing 23 and 
drawing 24 . That is, when performing balanced - unbalance conversion function 
using one vertical joint resonator mold surface acoustic wave filter, the unbalance 
between balanced terminals can be similarly improved by changing the 
configuration of the chirp mold electrode finger part arranged at the both sides of 
central IDT. 

[0107] In the 1st - the 4th example which were mentioned above, in addition, the 
duty of a ** pitch electrode finger part, The configuration of the electrode finger 
pitch of a ** pitch electrode finger part, IDT-IDT spacing, or a chirp mold 
electrode finger part is set between the 1st and 2nd vertical joint resonator mold 
surface acoustic wave filter. Or in order to perform balanced - unbalance 
conversion function using one vertical joint resonator mold surface acoustic wave 
filter, unbalance is improved by making it differ in the both sides of central IDT. 
You may double still more suitably [ such technique / two or more ], and 
unbalance can be more effectively improved by it. 

[0108] Drawing 21 is each outline block diagram for explaining the transmitter 60 
using the vertical joint resonator mold surface acoustic wave filter concerning this 
invention. Duplexer 62 is connected to the antenna 61 in drawing 21 . Between 
duplexer 62 and the receiving-side mixer 63, the surface acoustic wave filter 64 
and amplifier 65 are connected. Moreover, between duplexer 62 and the mixer 
66 of a transmitting side, amplifier 67 and the surface acoustic wave filter 68 are 
connected. Thus, when amplifier 65 supports the balanced signal, the vertical 
joint resonator mold surface acoustic wave filter constituted according to this 
invention can be suitably used as the above-mentioned surface acoustic wave 
filter 64. 

[0109] In such a transmitter 60, the improvement in the surface smoothness of 
the insertion loss in broadband-izing and a passband, the improvement of VSWR, 
etc. can be aimed at by using the vertical joint resonator mold surface acoustic 
wave filter constituted according to this invention. 



[0110] 

[Effect of the Invention] With the vertical joint resonator mold surface acoustic 
wave filter concerning the 1st invention, since balanced - unbalance conversion 
is achieved using the 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter, and it is carried out in the 1st and 2nd vertical joint resonator mold 
surface acoustic wave filter if the duty of the electrode finger of a ** pitch 
electrode finger part is **, the unbalance between the balanced signal terminals 
of a pair is effectively improvable. 

[0111] Since according to the 2nd invention balanced - unbalance conversion is 
achieved using the 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter, and it is carried out in the 1st and 2nd vertical joint resonator mold 
surface acoustic wave filter if the pitch of the electrode finger of a ** pitch 
electrode finger part is **, the unbalance between the balanced signal terminals 
of a pair is effectively improvable. 

[0112] With the vertical joint resonator mold surface acoustic wave filter 
concerning the 3rd invention Balanced - unbalance conversion is achieved using 
the 1st and 2nd vertical joint resonator mold surface acoustic wave filter, and it 
sets in the 1st and 2nd vertical joint resonator mold surface acoustic wave filter. 
Since adjacent electrode finger pitches differ in at least one or more places with 
the 1st and 2nd vertical joint resonator mold surface acoustic wave filter, the 
unbalance between the balanced signal terminals of a pair is improvable. 
[0113] Since the distance between two electrode fingers which adjoins each 
other between the distance between two electrode fingers and/or the ** pitch 
electrode finger part which are adjoined between adjacent IDT(s), and the 
remaining electrode finger parts differs in the 1st and 2nd vertical joint resonator 
mold surface acoustic wave filter according to the vertical joint resonator mold 
surface acoustic wave filter concerning the 4th invention, the unbalance between 
the balanced signal terminals of a pair is improvable. 

[0114] In the 5th invention, since it has at least two sorts of the specific structure 
of the 1st - the 4th invention, the unbalance between the balanced signal 



terminals of a pair can be improved much more effectively. With the vertical joint 
resonator mold surface acoustic wave filter concerning the 6th invention The 1st 
and 2nd vertical joint resonator mold surface acoustic wave filter has [ the pitch 
of some electrode fingers ] the chirp mold electrode finger part which is changing 
to linearity along the surface-wave propagation direction from the edge of IDT, 
respectively. Since the structures of a chirp mold electrode finger part differ in the 
1st and 2nd vertical joint resonator mold surface acoustic wave filter, the 
unbalance between the balanced signal terminals of a pair is improvable. 
[0115] According to the vertical joint resonator mold surface acoustic wave filter 
concerning the 7th invention, balanced - unbalance conversion function is 
realized by one vertical joint resonator mold surface acoustic wave filter, and 
since the duty of the electrode finger of a ** pitch electrode finger part differs in 
the part which the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd 
IDT adjoins, it can improve the unbalance between the balanced signal terminals 
of a pair. 

[0116] According to the vertical joint resonator mold surface acoustic wave filter 
concerning the 8th invention, balanced - unbalance conversion function is 
realized by one vertical joint resonator mold surface acoustic wave filter, and 
since the pitches of the electrode finger of a ** pitch electrode finger part differ in 
the part which the 1st and 2nd IDT adjoins, and the part which the 2nd and 3rd 
IDT adjoins, they can improve the unbalance between the balanced signal 
terminals of a pair. 

[0117] With the vertical joint resonator mold surface acoustic wave filter 
concerning the 9th invention When balanced - unbalance conversion function is 
realized by one vertical joint resonator mold surface acoustic wave filter and it 
centers on the center of the 2nd IDT, by at least one or more places Since an 
adjacent distance between two electrode fingers is carried out if it is ** in the both 
sides of this core, the unbalance between the balanced signal terminals of a pair 
is improvable. 

[0118] With the vertical joint resonator mold surface acoustic wave filter 



concerning the 10th invention Balanced - unbalance conversion function is 
realized by one vertical joint resonator mold surface acoustic wave filter. The 
distance between two electrode fingers in an adjacent part the distance between 
two electrode fingers and/or the ** pitch electrode finger part which are adjoined 
between adjacent IDT(s), and electrode finger parts other than a ** pitch 
electrode finger part Since it differs in the part which the 1st and 2nd IDT adjoins, 
the unbalance between the balanced signal terminals of a pair is improvable. 
[0119] Since the vertical joint resonator mold surface acoustic wave filter 
concerning the 11th invention is equipped with at least two sorts of structures 
among the descriptions of the vertical joint resonator mold surface acoustic wave 
filter concerning the 7th - the 10th invention, it can improve the unbalance 
between the balanced signal terminals of a pair further. 
[0120] With the vertical joint resonator mold surface acoustic wave filter 
concerning the 12th invention In the part which the part with which one vertical 
joint resonator mold surface acoustic wave filter which has the 1st - the 3rd IDT is 
used, and which the 1st and 2nd IDT adjoins, and the 2nd and 3rd IDT adjoin 
The chirp mold electrode finger part is constituted by each IDT, and since the 
structures of a chirp mold electrode finger part differ in the part which the 1st and 
2nd IDT adjoins, and the part which the 2nd and 3rd IDT adjoins, the unbalance 
between the balanced signal terminals of a pair is improvable. 
[0121] With the vertical joint resonator mold surface acoustic wave filter 
concerning the 13th invention Two ****s of the 2nd IDT are carried out among the 
1st - the 3rd IDT, and the balanced terminal of a pair is taken out from the 2nd 
IDT currently divided into two. In the configuration which an unbalance terminal is 
taken out from the 1st and 3rd IDT, and has balanced - unbalance conversion 
function Since the duty of the electrode finger of a ** pitch electrode finger part 
differs in the part which the 1st and 2nd IDT adjoins, and the part which the 2nd 
and 3rd IDT adjoins, the unbalance between the balanced signal terminals of a 
pair is improvable. 

[0122] In the structure where similarly the balanced terminal of a pair is taken out 



from the 2nd IDT currently divided into two also in invention of the 14th - the 16th 
publication, and an unbalance terminal is taken out from the 1st and 3rd IDT The 
part which the 1st and 2nd IDT adjoins [ the pitch of a ** pitch electrode finger 
part ], respectively, It centers on structure which is different in the part which the 
2nd and 3rd IDT adjoins, and the center of the 2nd IDT. The structure where the 
distance between two electrode fingers which adjoins each other by at least one 
or more places differs in the both sides of the above-mentioned core, Or since it 
has the structure where the adjacent two electrode fingers pitches in the part 
which adjoins each other in the two electrode fingers center distance and/or the 
** pitch electrode finger part which are adjoined between adjacent IDT(s), and 
electrode finger parts other than a ** pitch electrode finger part differ on both 
sides of the 2nd IDT The unbalance between the balanced signal terminals of a 
pair is improvable. 

[0123] Since the vertical joint resonator mold surface acoustic wave filter 
concerning the 17th invention is equipped with at least two sorts of the 
characteristic structure concerning the 13th - the 16th invention, it can improve 
the unbalance between the balanced signal terminals of a pair further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] For (a), the typical top view showing the electrode structure of the 
vertical joint resonator mold surface acoustic wave filter concerning the 1st 
example of this invention, (b), and (c) are the partial notching top view expanding 
and showing the important section of (a), respectively. 
[Drawing 2] The amplitude unbalance-frequency characteristics of the surface 
acoustic wave filter prepared for the 1st example and a comparison are shown. 
[Drawing 3] The phase unbalance-frequency characteristics of the surface 
acoustic wave filter prepared for the 1st example and a comparison are shown. 
[Drawing 4] The frequency characteristics of the 1st and 2nd vertical joint 
resonator mold surface acoustic wave filter used in the 1st example are shown. 
[Drawing 5] Drawing showing change of the maximum amplitude unbalance at 
the time of changing the duty of the ** pitch electrode finger part of one vertical 
joint resonator mold surface acoustic wave filter in the 1st example. 
[Drawing 6] Drawing showing change of the maximum phase unbalance at the 
time of changing the duty of the ** pitch electrode finger part of one vertical joint 
resonator mold surface acoustic wave filter in the 1st example. 
[Drawing 7] The typical top view showing the electrode structure of the vertical 
joint resonator mold surface acoustic wave filter concerning the modification of 
the 1st example. 

[Drawing 8] The typical top view for explaining other modifications of the vertical 

joint resonator mold surface acoustic wave filter of the 1st example. 

[Drawing 9] The typical top view for explaining the modification of further others 

of the vertical joint resonator mold surface acoustic wave filter of the 1st example. 

[Drawing 1 0] The typical top view for explaining other modifications of the vertical 

joint resonator mold surface acoustic wave filter of the 1st example. 

[Drawing 11] The typical top view for explaining the modification of further others 

of the vertical joint resonator mold surface acoustic wave filter of the 1st example. 

[Drawing 12] Drawing showing change of the maximum amplitude unbalance at 



the time of changing the electrode finger pitch of the ** pitch electrode finger part 
of one vertical joint resonator mold surface acoustic wave filter in the vertical joint 
resonator mold surface acoustic wave filter concerning the 2nd example of this 
invention. 

[Drawing 13] Drawing showing change of the maximum phase unbalance at the 
time of changing the electrode finger pitch of the ** pitch electrode finger part of 
one vertical joint resonator mold surface acoustic wave filter in the vertical joint 
resonator mold surface acoustic wave filter concerning the 2nd example of this 
invention. 

[Drawing 14] Drawing showing change of the maximum amplitude unbalance at 
the time of changing IDT-IDT spacing in one vertical joint resonator mold surface 
acoustic wave filter in the 3rd example. 

[Drawing 1 5] Drawing showing change of the maximum phase unbalance at the 
time of changing IDT-IDT spacing in one vertical joint resonator mold surface 
acoustic wave filter in the 3rd example. 

[Drawing 16] Drawing showing change of the maximum amplitude unbalance at 
the time of changing IDT-IDT spacing in one vertical joint resonator mold surface 
acoustic wave filter in the 3rd example. 

[Drawing 17] Drawing showing change of the maximum phase unbalance at the 
time of changing IDT-IDT spacing in one vertical joint resonator mold surface 
acoustic wave filter in the 3rd example. 

[Drawing 18] Drawing showing change of the maximum amplitude unbalance at 
the time of changing IDT-IDT spacing in one vertical joint resonator mold surface 
acoustic wave filter in the 3rd example. 

[Drawing 1 9] Drawing showing change of the maximum phase unbalance at the 
time of changing IDT-IDT spacing in one vertical joint resonator mold surface 
acoustic wave filter in the 3rd example. 

[Drawing 20] The typical top view showing the electrode structure of the vertical 
joint resonator mold surface acoustic wave filter concerning the 4th example. 
[Drawing 21] The outline block diagram for explaining the transmitter with which 



the vertical joint resonator mold surface acoustic wave filter concerning this 
invention is used. 

[Drawing 22] The typical top view showing an example of the conventional 
vertical joint resonator mold surface acoustic wave filter. 
[Drawing 23] The typical top view for explaining other examples of the 
conventional vertical joint resonator mold surface acoustic wave filter. 
[Drawing 24] The typical top view for explaining the example of further others of 
the conventional vertical joint resonator mold surface acoustic wave filter. 
[Drawing 25] Drawing for explaining the difference of the frequency 
characteristics of the 1st and 2nd vertical joint resonator mold surface acoustic 
wave filter used for the vertical joint resonator mold surface acoustic wave filter 
shown in drawing 22 . 
[Description of Notations] 

1 ~ Vertical joint resonator mold surface acoustic wave filter 

2 ~ Piezo-electric substrate 

3 - Unbalance signal terminal 

4, 4A, 4B -- Vertical joint resonator mold surface acoustic wave filter 
4a-4c, 5a-5c, 6a-6c -- The 1st - the 3rd IDT 
Four a1 , four b1 , four b2, and 4c1 - ** pitch electrode finger part 
4d, 4e, 5d, 5e, 6d, 6e -- Reflector 

5 6-- The 1st, 2nd vertical joint resonator mold surface acoustic wave filter 

Five a1, five b1, five b2, and 5c1 - ** pitch electrode finger part 

Six a1 , six b1 , six b2, and 6c1 -- ** pitch electrode finger part 

Six a3 - Electrode finger 

7 8-- Balanced signal terminal 

10 - Vertical joint resonator mold surface acoustic wave filter 
31 - Surface acoustic wave resonator 

60 - Transmitter 

61 -- Antenna 

62 -- Duplexer 



63 - Receiving-side mixer 

64 -- Surface acoustic wave filter 

65 67 -- Amplifier 

66 -- Mixer 

68 -- Surface acoustic wave filter 
100 -- Surface acoustic wave filter 

101,102 -- Vertical joint resonator mold surface acoustic wave filter 

101a- 101 C--IDT 

101d, 101e -- Reflector 

102a- 102 C--IDT 

102d, 102e -- Reflector 

104 -- Unbalance signal terminal 

105,106 -- Balanced signal terminal 

200 -- Surface acoustic wave filter 
200a - 200 c-IDT 

200d, 200e - Reflector 

201 -- Unbalance signal terminal 
202,203 -- Terminal 

21 1,212,213 - Vertical joint resonator mold surface acoustic wave filter 

300 - Surface acoustic wave filter 
300a - 300 c-IDT 

300b1, 300b2 -- Sinking comb electrode 
300d, 300e - Reflector 

301 -- Unbalance signal terminal 
302,303 -- Terminal 

31 1 -- Vertical joint resonator mold surface acoustic wave filter 

500 - Vertical joint resonator mold surface acoustic wave filter 

501,502 -- The 1st, 2nd vertical joint resonator mold surface acoustic wave filter 

501a-501c, 502a-502c -- The 1st - the 3rd IDT 

501a1, 501 b1, 501 b2, and 501c1 - Chirp mold electrode finger part 



50 1d, 50 1e -- Reflector 

502a1, 502b1, 502b2, 502c1 -- Chirp mold electrode finger part 

502d, 502e -- Reflector 

503 -- Unbalance signal terminal 

504,505 -- Unbalance signal terminal 
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mft^-ixmzMtfLZtiximi^me) i DT^t 

m2^I DT^2^-M§ilTfeO. miOI DTfcm3 

I DTIJ. 1201 DTlcMt-Sfiffl^KlKLTfe 
0, mi, »3<0IDT*^^ffi«^, 2jifflZtlX 
^m2(T) I DTj&^-^WSSg^^sjROaj^^Tfc 

wzx-ox^m-T^^mmm^L. 
i dtii ROi'r^ i DTwnmm^-giftnnmm 

C0t°v1~tm I DT<7)ffi<?0ii^<7)W§b-y f- J: 0 

< SnT^^^b-y^ttS^^^rL. 

KOn"? i dt^okd^5 2^msfg^^«if& 
v/a fcti , ^b .y f- ms^ge t Rb >/ 
vemsam b fm o ^ a swtfc tt s n o a 2 

^ i: b -T6 . «fe^ft®^SWttHffi^7 ^ )V 

9. 

imm 1 7 ] ammm^zts \, ->x . mmmmm 
myj^z^^ximzm^titzmi-m3co idtm 
i-&im&2$K=F%m&mm7 A^xh^x. 

m2COl DTifi2WBt%tlXt5*)* mi^l DTfcH3 
COIDTtt, IIS 2 0)1 DT£*^£ftffl#R<6LTiS 
D.mi, ®3^IDT^?FFffijffP, 2^-fJ$tLT 
^SH2^ I DT^^-M^gfSffi^JXOKStlTfc 
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wzx^x^m-r^mmmmmmi. 
idtii mi*? i DTM<vmfrt>-m-frm®% 

Tii^mm ( a ) - ( d ) fc *> 2mziztsim 

( a ) ±JB$eh° y fWWWf^f 4 £\ 
Hi , H2«I DT^KO^agP^fc. H2, 
D ^ fcfcUT "O ^ 

( b ) _hfB^b°.y^mS^<7)t°.y^^\ mi , KS2<7) 
I DT^MD^S^i:. 3&2, i3«IDT«^ 

( c ) ffjfBH2 0 I DT^^^cf^t LT. *J?£< t 

uiF^m-, K0^5 2^m»gr B iE»\ mis 

is U T M* -j T U £ „ 
(d) I DT^KD^O 2*«m»^^fii 

[ if *ii i s ] EnaEBLtKtiv vt . m.mmmcom 
?&ffii^#m-wmm&y 4)v?x%^x, 

M2C0I DT**24HWSfLTtiO, SSl<7)IDTi:S&3 

i tit i -3 -c^ftj tmmzn i , 
friB^^-rams^^fiii^, mi, m2<?n dt 
[ msm 1 9 ] mm i ~ i s «ut ti^ti b»os 

S^ST»[4lSHi!£7 >f £^rf §»fi$t 
[0 0 0 1 ] 

izm&^y fa"X7 4 jv9 t txm^ ^timvtmm 

[0 0 02] 

[0 0 03] ±IEO i 3 SrtfffifciiV vC . j*Mf£fl<7) 



tu GSMtt<7ym8m8m:k'iz&^x&mztixz 
xu&„ 

[0004] jiiBoj: o ^m-r^mmmmmm-r 
&wmM&7 4 m^«\ ttufe -2047 

8 1 ^fg^miT 1 1 -9 79 6 S^m^blzm^: 

[ooo5]H22«. m^^m-T^m^mmm^ 
&tzm&$m%i7 4 ji-fcnnMmm^i-Mmwm 
mx-3>&. z<?mmmm7 4 )v? 1 0 oxn. 
mc^m&mmmy ^^101, 102 #ffl^s>*i 

TV^S. ^SI^^^S^ttSH^^ 10 1, 
10 2li, 3»IDT101a-101c, 10 2a 
-102cL Kit g& lOld, lOle, 1 0 2 d , 

1 02et^^r-ri> o 

[ 0 0 0 6 ] 3fttftffii£7 ^1/^101«IDT101 

a, ioi c^-s^sae^siiT^sffi^^i 

0 4tffM$fLTV^ o &<&$kWm7 4JU?l 

0 2C0 I D T 1 0 2 a , 10 2c cr^mtgffi&tilZtl 

x^mm*ffi?io4i,zmiztix^&. 

[00 07 ] Qt&ff) I DT 1 0 1 b , 102b^ W 
TMiE^m 1 0 5, 1 0 6 1 tiX ^ S . 

IDT10 1b«(i, I DTI 0 2b<9ffiffl£*fL 
TRKS^TV^. M-oT, JffFl 0 5, 1 0 6*^JfJ 
77§tll.fI^iffl«^18 0SM*^T^S o 

x, m-i o 4frt>xj]ZtLti^*mm^ti\ m-i o 

[0 0 08] H2 3«, #fflT6-2 04 7 8 1#&?8 

mmwmmxh h , t\ ewmmmy 4>v9 2oox 

tt. 3mn I DT 2 0 0 a-2 0 0 c ^Hi^feM*^ 
fcffiKSflTfc 0 , IDT200 a~200c 
ilTV^M«OMiliCRI^2 0 0 d , 2 0 0 e ^'Sg 
§ilTV^„ IDT2 0 0aOfiffl*\ IDT20 0c 
COimt^.m^tiXto y ), WtJ:r)TIDT2 0 0 
a, 2 00 ct®fi§ftT^?>SffiH L 20 2, 2 0 3^A> 
ta^StLSfl^fifflttl 8 0JSM*^)TV^. 

IDT2 0 0bt«^§^T^I>^iffI^^2 

o i^^A^§^^¥iffi^\ Tiffi^t^ms 

tl. Sf2 0 2, 20 3*^ffi^J$tl-&. 
[00 09 ] 112 4(4. JtBPPl l-9 79 6 6^|g 

w-mmxh h 0 ^[4^h^7 ^/^3oo tti. i d t 
3 0 0 a- 3 0 o cif$mk^w&z^xz\<nmz 

IBBSilTl^o -tLTs IDT300a-300ci« 
l^tt ^ tLT ^ 5 MflfeRIf^ 300d, 300e 

[0 0 1 0] d>I-C(i, IDT 300a, 300c 

*fiffiiE$iiT^¥gffi^-ST3 o i \z\msti 

X\^h. faff. t*f)IDT3 0 0b£?)-^<Lii 
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®tf< L«m«3 OObi , 3 0 0b 2 fcifflZtlX& 
0, #<t#«fii3 0 0b 1 , 3 00b 2 0 
2, 3 0 3fc:S8RS*UCH£. 

[ooii] mommfc? ^^300 -m, 1 d t 3 

OOaCSLTI DT3 0 0 c6Dfiffl«lfc$tlT^ 
5. «ot, S^3 0 2, 3 0 3*^m*§tLSff^ 

A7J$tl£^P»^\ 3 0 2 , 3 0 3?^¥ffi 

[0012] ±j£LtlWtimm&74n>? 100, 20 

0, 3 0 0ovvffiKijvvtfc, ^^yt-fy^ii 

ttiffii7^;^ioo, 200, 3 0 0(;fc^t, A 
;fjSB? fcaS^Jfi» i:£Aftj&;i£2y A7M>-h°-*> 

[0013] £ 7 < 

[0014] JftBY1!r«aVfifflT1!rlSfc(i, flUYHr 
-^MSM^^TtS 7 /t^SHt £ 3 *- h <7)t 

#7J»OWe'3fi£;tf-h2, #-h3fcL£2:S, 
gWftrS= I A L A= I 2 0 1 o g S 2 1 I - I 2 
0 1 o g S 3 1 I fiffl¥ftf«= I B - 1 8 0 L B = I 

z s 2 1 - z s 3 1 1 xgmzti. mmmziiy 4 
^mmmm-mm-mmp 0 d b , m^mmt 0 m 

m. odB, fawmmt® 2 0 mxh s . 

[0015] Li»LW6, -f 
y^lOO, 2 0 0, 3 0 00^-ftltfe^TC;, _fcJS 

[0016] ;w±, wmm&y a )V9 1 0 otii 

IDTlOla, 1 0 1 ct|?|>3^"5 I DTI 0 1 bCO 

mm^T~xmmx$) sots* u iDTio2a, 
io2ct;p^o^aiDTio2b fMmmmmnm 

Xfo 0 . ^ti ^TMWIf lttA# £Ha*3®h.Sfc 

[0017] H2 H2 2\,z^Ltiwsmm.y A 
)v? i o o \,z&n&m&$m&7 1 o 1 twttn 

ffi&7 1 0 2 fcOj^MMfK^H^-f o 02 5 
fctswc, Sll^'Wtt«!£7 4)V9 1 0 1 OjH^ifc^ 

*-fo ftfc, vvfftcoWtt?lffi}£7 10 1, 10 
2i>. ^yt°-^>X(±l 0 0QT"»^$tTO^ o i 
fc, 02 5T"«. ig$fiOM|iJOX7--;I/T'fe£A§tL/iJW| 



[0 0 1 8] 02 S^^^^iat. *ttSffii£7 
^^10 1, 10 2 ^JSJWff ffi±A# < H&^Tfc 

^ill«ttSI«7^;^101, 10 2£ 

[0019] ttz. ?mmm^y ^^200, 300 

fciiWCfc. tfiJfc^i DT^Kg^-li/i^ I DTOt 
£H<0£1£j&*. £ffl|C9 I DTOtSfgfcSSJcO I DTO 

«®gfc-cil&Sfc#>. WttSH^y 1 0 ooj§ 

^ i: ims t . -tt^mm^^mizmmwmmm 
[0020] *^0jcoss^tt. ^m-r- s mmmmi 

^AHJ^>f yb-^>x^4f§M^r§S^ 

mm^m^tifzm^^m^mwnmmmy a 

W&$hZ\Uzfoh« 
[002 1] 

mmmmttz^mm «o8 1 commmt 
mmkamftrnz^xMizmmtrfimin 1 d 

HjS^ ^ £ff £ . Mia® l 

1, m2<7>m&m : mmimm7<M<7)mi 

0 . mm 1,82 nim&mfwmmwitLy < /^ 

^TTi-wf^iii^tL, frtami, m2co 
m^xm^mmmmmy < wz&^x ,#idt 

f-^'IS 1 D T«ffio3^coig^t" . y ^ J: 0 t$K §ix 
tts(««SB&^)TJ<.— r-f**, 81, ®2«g^ 

[0022] *ll<7)820^t««>«IS^ftS^^ 

nntzm^xmkBmztuzmm 1 DT^^ixmwt- 

£8 1 , 8 2 «^ftS^M^ttHH^7 4 Srfil 

1 . t?ta8 1 ^wm^m^mmmmmy a jvm, 
mm,2<nw^i$m^wm.mm&7 a >^mtx 
mmmmztixjs 0 , mm 1. 82 «if? 

M?iJ»ii§iiT^¥if^t SiiTfc 0 , MIB8 1 , 8 

2 <vmi&2=^%m&mMk7 a wn&m 2 a^m- 
tf^ti^tiimzirix . £t.M\M.mzw j mtL& z t 



(7) 002-1 1 1432 (P2002-1 1 1432A) 



' i -I'm Mibr w t irrfE.il i , m 2 effit&jimrmi 
\>mm$i7 Aii^tenwx, #iDTii m^So id 
T\mm&frt>-mft(7)wmfe<?) t y i^ts i d toah 

OgP^HMtb-y^J; 0 StlTU^b-yiHt 

ShoPSt^l . mmm f >y ^msns^itsf^b -y ^ 

£\ SI, m2«g^ft®^SWttHffi^7^P^t 
[0 0 23] *Il«®3^H)1t^Sffi^4±^S® 

5 IS 1 , W. 2 §»HHi&7 4 JV? S-fii 

£ . fftem 1 «S^fM^tt«£7 < 

mm 2 «i§^frawttfM7 < ti-^izM ix 

^ftffltfn&RteSftTfcO. MfEJSl, ®2^S|±^ 
^fMSWM^ a 1 <DSBW«mWt 

MjijsfiHistiT^w^fc ztixa o , miehi , m 
2 <nim£r*m?m&&m%iy < iv?<»&% 2 
wttiftimmiftLx, tfzimmzmmztii z t 
tiDfisf^^i wzx^x^m-r^ 
iMKtt, miehi, &2<7)im'&±m?mm 
mmwi? jivfiza^x, #idtii m^o^o id 

TfIO»^^-i5^0«ffif^b°>y I DTOftH 

^au^^iWE*! t v * Zl 0 1 m < $hx \ t -y 

* < 1 1, 1 ffiBf t , m 1 , m 2 Qtm&jtm 
Tmm&mmm? 4 iv? t& \ ^xm% *> x ^ s £ t m 

[00 24] «I^m4^HJ^I.SIS^«^S® 

mz^-oxmm^tifzmmcr) 1 DTi^ti^ti^t 
mi, mtym&mrmmmwiyjwzffi 

fuf EH 2 yjWUzftLX 

mffl&mwfoztixto*) . mmmi, gemote 

M?ijfSM§^T^¥gfS^ t sfrtts 0 , friam 1 , si 
2 ^sis^^s^t4Hffi^7 < we&m 2 

*s^^i«J^LT , i ^ttB^Jfctf W&til Z t 

izz^^mm^tztix&t). mciotft-w 
mms^u tfjiami, ®2«i<^±iM$ 

ttfW^/L^fcfcW^ #IDTIi ^9^5 ID 

«^*u m*)&? iDTm(om , o^o2^(omm 

nmmm t ermxm 9-3-52 *^m»i§*c«Pi#\ 
m 1 , as 2 o«is^ft®^swttHffi^ 7 4/1^ t ^ 

[0025] *&<?>£ 5 , 1 • :c^i«^±lMSi 



SSIl, H20«^^^S5¥tt^ffi^7^^^^fl| 

* . m£m l ttHffi^7 ^ 

mEffitm5&ztix& 0 . friEU 1 , n 2 osis^ 

4±«^S?¥tt^ffi^7 ^ 1 WA^C 

#MSStt$tfC^Fffi3S&?i: StiTfe 0 . If/IE® 1 , H 

2 <7)ss^iyg^s^'itaffl^7 a )v??)&m 2 (nm- 

^ft»K^LT . £ fdiWUzmm^fil Z. k 

8r^«t^irt. iriEisi, m2«^*s^^ 

tt^ffi^7 -f^^tfcV^T, #IDTIi H0-n"5 I D 

Tim^m^-MftcDwmmcD e >y -^^ii i d 

«ggP^^L. TIEtOffiii ( a ) - ( d ) <0'J?%< 1 1 
[00 26 ] ( a ) lulE^b" -y ^ W^t^ttSmS 

(b) |frlE^b-y^-«®^^tt®^b-y^^\ H 

i , m 2 <r>mm^mi L m?mmmmy < ivtizaux 
[0027] (c)m<o$d2 jwvmi&mm 

tiK iJ«Sr< i: 1 1 fflKPXklz&^X . mi, H2«S 

^m^mmmmwi y ^ tvf^zauxm^^x^ , 

( d ) n"5 I DTW^^ 2*^*flfif&tf'DISI 

ratatx/i^i. ^b >y ^-mmtm o 

t^T-K l 9^o2*C0«»g^C«»\ HI, H 
2 «££ftfiM$tt«£7 4 Jl^tiS V ^Tlt^ 

[0028] «Iom60%BJt«l>«IS^ft®^S?¥ 

mzwt-oximzBmztitzMm?) i DT^m-f^^rr 

Sll 1 , SI 2 OiElS^ft«i 1 S^tt^ffi^7 ^ ;l-^ SriS 

^ . Mien i o«is^ft«^s?¥ttiiffi^7 ^ jvm, 
mam 2 ^wm^mTm?mmmm 4 iv^^ntx 
\m\m%m&mtixii •? , mieu 1 , n 2 
ft«^s^tt«^7 ;p^o#n 1 nm-tfwmiz 

i?JSi§W?ftSffc StiTfe 0 . mieu 1 , m 

2 <7)«^itS^M?ltt«^7 4 )V9(D^W. 2 oMT 

tfxtixfrmmitix , ttzimmzwmtii z. t 
izxt)¥mm-tzttx&r). ^tazx-ox^m-T^ 

ttM£7 4)V9\±, #idt*s, mmLxv^h I DT 
mtnmmfr t> co-m^mmm^ b -y ^pmmmm^ 
im&S'ixiffiiz&fc lxv^^ -rmmmmm^ 
u frfE^^-Tsmsfggpo^ii^.. mi , H2 0fi 
tt&im?wt&m%.y 4 iz&^xmtzhz t * 
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[0029] tmmioimm ■ m&t&fsm 
cotmijfow a n xm&m, § tuzm i ~~m 3 <r> i d t 

Sl^IDTti30IDTil H2 0I DTte^S 
1, DT^^WS^KOaj^fL-CtiO. ^ 

tLt;j;-oT¥if-^¥if^Mt^#L. IDTI1R 

I DT«ffi^«gb".yfl 0 SftTUS 

-y £ # l . ±ta«b v ^-ms^^m* 

HWfa-f^. fflfl, SS2WIDT*<BI0^a»* 
fc, H2, S3«IDT#$9£oS#fcfci>VvC||3: 

[0 0 30] *I1^8^HJ5^SSS^fi^S^ 

oeim -cutffM § tttzmi -m 3 CD I D T 

Sr^TT 5 iS^*iM$ttl§ffl^7 --f ?*> o x . 
mi<01 DTti3«I DTii, £2<9IDT£*ft£ 
{Jffltf&teLTiJ "3, H20 I DT^^fiSf, $ 
1, frb*m&=Hm')lilZtiXt3') * * 

ftfcJ:^T¥ir-^¥SM«£*U iDTili 

I D T 0>ffi?>ai#0>irai*£ >y f - i 9 SK SflXV *S 

»ek v rm&mziii , ±iE»t >y ^-msigp^ t >y 

^\ Hi , ®2«0I DT^BHO-^oaS^fc, 312, 31 
3 O I D Ttm 0 d Uftb t»5r^ T v ^ -I t 

[0031] *mm9<mmzmmm&gm- : m- 

0>£Jftfrl*lfci&o TMtmSflfcIS 
^*^l>«^®^S5¥tt^ffi^7 < )l?Xfo^X, 
mi CD I DTfcgl3<0I DTii £2<9IDT£*ft£ 
fiffltfKteLTfc 0, H20 I DTi^WfSf, Sg 

i, m3coiDT^^mmi L tm i )iH^iixi3 ,f ), * 

I DTOffiOii^omS^b.y^J; 0 §flTU& 
$e.y^mflg|gg|SS:WU fjfB3l20I DTO**£* 

LT. i> lffiFJriil±T'\ BUS £3 2*com 

[0 0 32] 1 0 <7)^BJJ^|.ffi^^^M 

^fEffi^t&^TIHItffMS^m 1~3?3<7J I D 
X, WHC0lDTtWi3CDl DT(i, 12W I DTfcM 
f, II, H3 0I DT^¥ffi$g^^9ffl3*lTi3 

^^i-^TTSf-^if^w^^rL. idt 



(i. ^9^5 IDTtltO»^o-#M)m«f^b-y 
f« I D TOffi«bV)^Mtb >yf-j; 0 $tl 
Ti4it"7flIB^L, ROiH iDTfMH 

•9^-5 2 ^commm^mmmm/ttdi , « y f- 

2 CO I D T coMtlT-M* oT^Sdi^^fc-fS. 

[0033] *m<vm 1 1 OliHj^fMSSS^lM 

mmm®.? ajv?^, sxmu^za^x. mmm 
wmmfow^x mm®stvk& i ~m 3 o i d 

HIO I DTi;gl3<7)I DTI1 $20 I DTfcM 

i 1 , HI, H30I DT^^^ifSffi^'KDffiS^-Cfc 
0. WcioTTffi-^Tffi^iit^U IDT 

{i. H>9^3 I DTl«^^WS»t7 

1 DT<*o9i*<otffilt7fj: D i>$K Six 
TV^S*e>y**ffi&8IMU TfEoffiii (a) - 

(d) tt2ffi^^tf;t^#®t-ri.o 

[0034] ( a ) ±Mb° -y ^ W^fOmS^OT 

a— r-f**, mi, m2cDir>Tmm^5^ftt. m 
2, m3<7)iDTfim y )^o^ftti l zt5^xm%~ox^ 

So 

(b) JJE»t«/^«ffiJi3POK-y^ »1, ®20 
IDT^WO-^aas^i:. SS2, S3CDI DT^'PiD-n 

[00 3 5 ] (c ) lulB®20I DTO^^^t t 

x.>y%<thi m?m±x\ m^o 2*mmm 

( d ) 1 DTiaop o-^-a 2*o«e^i:f H i 
ggits.v/i^«. «b -y ^-ms^gpfc^b >/^ttflijg 

^com&m^mmm-, m2coi dtommts*-? 

[00 36 ] 1 2O^0flt«l>ffi|g^»ffi 

^Ofel^^^&^TIItffMS^Sl-mSO I D 

$l«IDT^3«IDT(t £2<9IDTfc:*t 

*\ HI. S30I DT^^TSfST-^lXOKStl. ; 
^itJ;^T¥Si-^¥8f^m«tg^*L, MIB^IDT 
HSLTUS I DTffloSgP^t-^omSf^ 

b -y ^^H^feffi*^] tf&o t mizmt ixv^i- 

it*\ hi , m2<7)iDTmmLx^&®ttb. m 
2, m3cDiDT&mmix^imfttxm%-ox^i 

[0037] *mm 1 3<vm\£.mim&mcm 
mmm&y 4 )V9n, wwm vxz^^x , mx.m 
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WMmif^z^nxnmm^iitzmi-m3co i d 

X, &2<OIDT&2ftffl%tl~Ci5 r ). miCOl DTfc 

tso. sisi , mnivTfrb^mfr?. 2KM$ti 
mzinxT^-^mmmmi^L. id 

■y ^'fl 1 D TOffi^^Om»gb° -y f- J; 0 t>SK § 

gp^ms^T * -r * is i , m 2 to i d rtm o 
-^agp^i;. 112, m30)iDTim*)'&5m#b£iti 

[0038] «jom 1 4 «^0jt«i.s^s«^s 
smm? ^ jmmwL^zh \ ^x , ^ttUffl 

^fEffi^f^It&^TIItffMSiX^m 1 -SB 3 O I D 

T, H2^)I DT#24HW§*lTi59, mimDTfc 
S3«IDTit ffi2<0IDTt*rt4fiffl**R«ELT 
*50, Si, l3^)IDT^tWWf, 2#fJ£ft 

fc^ ^tio-CTffi-^Yffi^MMSig&^L, ID 
T(±, I DTfflJ<0ffi»J^HB#<9«*f&tf>t 

«y*#g I D T<3ffitf>»ih3*W&e v f-i 0 t>»< § 

tit i ^ a* t -y f-meiai t l , ±ie« b -y f-ms^ 

iS<9t>y*#, mi, m20IDT^PI l 9^3i5^t, 

12, m3<viDTmmiro3ftkxm%:-ox^iz\ 

[0 0 39] ««m 1 5 ^BjfWIM^ftiM 

w<kis»7 ^ smmmttzu \ ^x , $ttnw 
^feii^^-oTJit;^$tL!tffii-ffi3<7) i d 

T&*^|,ffi^*«^aWttllffi&7 4 )V?Xfo o 
T, m2tOI DT^2^M$3flTfcO, SlOI D 

H20I DT^Mt-Sfiffl^RlKLT 
S&l, m3 0IDT^t^¥«fS^, 2^J£il 
T^S12«0I DT^H^O^ffiS^Wft^T 
feO. atJ:otf«-?fffli^£tL > ID 
Tfi, I DTiW^t-^VjmSfgOb 

■y ^im I D TOfffi^^mSfgb .y f- ± 9 § 

fiTv^Rb-y^msf^^ft. frfan2oi dtco 

LT. 4^r< t i 1 ffiFJtiil±T\ HD-^-d 

2 *omegfguEfi tK mm^commzts^xm^ 

[0040] 1 6 OlgHJMSSS^^^M 

m<mmirfot,z^xMm&ztiJz£si^m3<n i d 

"£\ £2<9I DT#2#fWSfTCi59, miOI DTi; 
I30IDTI1 ^2^1 DT^^Sfiffl^RlKLT 
ii 0. SSI, S3«I DT^^^Tiffif. 2 ##13 ft 



fcl mti^tft-wiSiK^tL, ID 

vi-am i DTcomcom^commm^^i-i d &«< § 

bio £3 2*<?)ms^^i:«ii^/s^a. it"7 
^msf^ii t «b .y ^to^j^oto^ t o 

m 2 CD I D t^miit-m^-o T ^ S £ fc $■ mkb . 

[0041 ] *FI^m 1 7^MSfc«M^SfM 

^feM*l^tfp^TIItffM§^mi-®3^ I D 

X. %2<T) I DT^2#fiJ$ftTfcD, 111 ^0 I DTfc 
®3(7)IDTi±. ®2(7)IDTt;M^Sfiffl^H^LT 
is "3, mi , H30I DT^WIW, 24MWS^ 
TV^H2C0I DT^-MOTM^KDffiS^lT 

feO. ^tci-oTTffi-^Sf^Wt^^L. id 

Tii, PUD ^3 I DTffllW^A>-i5^«^b 
>y^H I DT<0flfe«0SP^«ffiffit>^ J: 0 tft< § 
fLT^ittt-yf^mB&as^t, TIB^Sii (a) - 

(d) «0^=5r<fc«,2a**tr;f:*1ffSf:i-4. 

[0042] ( a ) Jilfi^b >y ^lWS*&iS<0lWfiJ&«0T 

a-r-f**, mi, m2coiDTtm ] o^dmb. m 

2, m3cOIDT^|iiO^-3gP*t^^TM ; Sr^T^ 

So 

(b) ±isj*bv^-«®^^bv^\ mi , m2^ 

IDT#»9£3as#i:. m2, m3^IDT^KD^ 
[0043] (c ) miM2COl DT<V*&£fybbL 

x.'j?%<t hiw¥m±.x\ mv-ko 2*<7)vmm 

mu\ i '^cmmizin ->x x^& 

( d ) K^n - ) i Drmcom^^o 2*conw&$'m 

mw\-<vwm^biim o ^ ? w^Hzmt m i ^o2 
^commm^'t-mmmfiK m2^ i DT^siti*-? 

[oo44] «i<?om i sco^t^sffiig^^a 

&<n&MMz%i^x mizMtf&tuzm l -m 3 £9 1 d 

m2iOIDT^2^f(J§^TfcO, mitOIDTt 
!3«IDTil H2^)IDTt^5fi[ffl^teLT 

tio. mi, m3oi DT^wfis?* 5 , 2^fj§ 

^Tl^m201 DT^^M^TffS^'KDffiS 
tt. ;tLt;j:-oT¥gf-^¥«f^mSt^^t. #ID 

Tti. i DTiios^^o-gp^^msf^ 
b - y 1-immmwjWzm^x mm^mt lx\^ 

it*\ mi , m2<7)i DT^MftT^sgp^fc. m 
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2 , D T tfggjf LTV» I» S3 it t T*g& o T V > 1 

[0045] xmitz&mmmi. *%m<m&mti 

[0046] 

mmcommmm] air. mm&miL^*mfr 
Mimzmmzmwti - 1 k± o . «^ Eta* 

[0047] (mi^HJS^J) 01 (a)~ (c) S:# 
7^?»jtf § 0 

[ o o 4 8 ] , ^mmMiz, e g s M^toji^mis 

^MffiMZ-U. 40 + 5° Y*7h XfeffiL i T a 0 3 

«2±t, iai (a) t^-rmsfSii^fsiss^T^ 

■So H 1 (a) TOtrfi^B^fc. £ 

l^*®^^[4Hffl^7 -f )V9 4 ^'f#M$iiT US. 

- ffym^m^mmmmmy < >i? 4 i , g 2 

<7)*KIS^ft«^ ffi WttUffiiS 7 < ^ 7 5 , 6 5 < 1 

•o>s. m^&**uf, mi, m2^mm^mrmw 
wmmy 5 , 6 <m 1 <dsi^\ «as^» 

MPtt^ffiift7 4 )V7 4 £^ LT^FPffifl^R 1 3 

*&S*ro>S. Hi, jS2^«8S^«^lttSiii» 

^7, 8tSSBl!S^TV^. 

[0049] i^£iM3$ttl«7 4 )V7 4 (4. 
HH^«*r6] TIE* § *lfc3S T 
4a-4ct, I DT4a-4cj& i iS(t^^T^-|,^ 
OHH^feffi*^M(fJJt|^(t^tl^RItl54 d , 4 e fc 

h . 1 d t 4 b Mi^-s^ 3 Ksag 

3*rO^&. IDT4bc0fMV'IDT4a, 4cC0 
-S(i^"7^y^mf4WS^$^Ti3 0, I DT4 a, 
4c«\ SS^*lM$tt«$7 
-f/k?5, 6tff^$5flTV^ 0 
[0 0 50] iS£^444f ^»lt?«7 4 A-* 5 , 6 
(i»^£SMWttlSHi!£7 4 )V7 4 1 -SS 

3tOIDT5a-5c, 6 a~6 c t , Hft& 5 d , 5 
e , 6 d , 6et 0 Sl^ftS^aWttUffi^ 

7 4 ))/? 5&)Wil , ^3^1 DT5a, 5c<M8^ 
ilffiM^tiTfcD. S^*tR^$ttlM7 

4^1 DT4atfSrl§ilTV^ 0 I D T 5 a , 5c<7) 
I D T 5 b W-S^ffl^ffi? 7 te[gfe$tLT£ 0 . 
[0 0 5 1 ] ii^4±fi^»[4IM7 ^ 

^ 6<7)H 1 , l3«IDT6a, 6c (7)— $#3§lffi8iE 

4c<75-SBfcgSB53fcX^$. I D T 6 a , 6c«K 
(i^^yT^fitffiMSflTVl,, I DT6bO-S 



«ewiM§tLTvi, 0 

fIi7^M4-6tfclT, tf»5feD£2^IDT4 

b, 5b, 6bL IIM1, $3^IDT4a, 4 

c, 5a, 5c, 6a, 6ci«^i»m> 
T . Mm I D Tfcg§ 0 «€»gb° >y ^gfcfri 0 i> ffl*T 

[00 53 ] Witf, I DT4 a t I DT4 bfcjJH) 
^oTVSS^MrHl (b) t^LT^-Tfc. IDT 
4 a (50 I D T 4 bfI^Sgtf^M£*^mS^\ I D 
T4a«S0 £0m»[tWb<T€»ltt.° .y i^lK 
iatflDSS^TV^. -r^fe, ^b°.y^«^4 
aj a«§fLTV^ c mWiZ. IDT4bfflfciJWt 
*> . I D T 4 a lIMi!^ WgtO b >y -f ^ 

S 9 y f - i 0 i ffl*fWt« < §ilT& D . ^ 

oTfttV^HtSHSM b j ^'«$tiT^I> . 
zco.1: o t, *IUSMTii, I D T^I±^« O^T^ 

JfiSfLT^i. -t=Sr*)^. I DT4 b , 4 c3&*BH0-^-3 

fv^^tfc^Tt, mvvtnmmmb, , 4b 
2 , 4ci immztixts*) . mmmv v*vmm 

5a, , 5b! , 5b 2 , 5c 1; 6a! , 6bj , 6 
b 2 , 6c, *W§tLTVS 0 (HI (a) , 
(b) (a) - (c ) TJ4, H&^tf 

[00 54] *^MM^«^ft»M5lttHH^7 -f 

^mS^b°-y^T5Efe^ix§aM^O^^ A I 2. fffi 

£a 1 1 fc-rs 0 

[00 5 5 ] mS8i£MWl= 35. 8 A I 1 
Il«IDT4a <7)«Sfg^*a : -y 

ms^o*ai±4 rxh *),m ^mmm^MW 2 5 
*o 

[00 56 ] 4^*0^20 I DT4 b^mS^O*it : 

Mitttffi4Wii& ^^«t-7 iMtegii 
a«§^T^ 0 , -e^rait 2 7 ^isf^ita 

[0 0 57] H 3 <5D I DT4 cc?)fl:S^O*i: : $et> 

^m»^^m»g<7)*S[*M *t* 0, so oms^ 

<r)ifWfi2 5*. 

A I 1=4. 1 9^m 

A I 2 = 3 . 90jum 

Rlf»«a^AR = 4. 2 9^m 

Klf»«««&^*«= 10 0* 

fe^A I ltomSf^t, ^A I 20«ffi^tt«tiX 

^^•^Pi : mvyi-nmmmkimnm 
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if, hi (c) t^-riot, ma&im?mwnmm 
gpfc«K0^3^H^(ti>m»^i:«gM^ o . 2 

5 A I 1 + 0. 2 5 A I 2fc Ufc. 

[0 0 58] IDTMI, t^IDT 

mm^mmm= o . 5 o a 1 2 

I D T -Mlt^H= 0 . 5 0 A R (ID TOSBgBO* 

[0 0 5 9] I D TWf'a — T 4=0. 73 
M»fi-f^0. 5 5 

[0 0 60] ttfiiOjgJS = 0 . 0 8 A I 1 
^44»M$ttfM7 < 7 4 (JiiMi: $ftT 

v^s . kith. im&^?sm&$iw&7 1 iv? 
5, 6-m*sfst3c^iwii, immmawmm 

jft7 4;W4<9¥4h -T^h^bl 7. 9AIl£§ftT 

1 ^ . w^im?mm$kw&y 4>i?5, 6 <?)ji& 

SjS(±, (fr*Wl52£>I DT6b#, (fr*7)a&20> I D 
T5bt^LTMlE§^TV^^t, fttft, ®eb>yf- 

4 /l'* 5 Tliffio I D 7<m%knWz 0 . 7 3 b §ft 

T"« , m b >y fa-f^0. 5 8 t § ft 

[0 0 6 1 ] tfe^T, HHT*HStWI<0 

[ 0 0 6 2 ] ^ mnizMzmttimmmy 
h m «y ^m»!§irfw a-r 4 it , si^4±im$ 

ttHH^7 >f ;l-7 5 fc ISHifc: 0 . 7 3i;U;^fc£lic^ 
Tfi, ±IBH»Jfc^]«tffiJjSc$ftTV^ 0 
[0 0 6 3] EGSM^Mffl7 4;^fcfc{t5ilji^e 

«i«ia9 2 5-9 6 oMHztiiS. £<z>jaifc 

atEfflT"ft^tO®^¥«fE(i, Jt^MTIi 1 . 0 d Bf 

foicDiztti ^jt^itti 0 . 4 d b ?$> 0 . mm 

ffij£#0. 6 dB3Sj»tr^Sii: 
Gffi¥«fE(i^^JT1ift^ 9 JTCfc 5 Old* L . *H 
MMT12ft± 6JST"fe 0 , 3 fi5K# L X ^ 

6 <I fc tfhfrh o 



[0064] , JifB^oJ; 5 fcfWSr 

mw\tmm&y 4^95 1 d t 5 b onm^ 

0 WfM^ I DT 5 a , 5 c fcK9£oT^Sttfii|g 
#T-* & «9fc*f U ftT ^ S ffi 

s|#£«^MWttf!M7 * ^7 6 I D T 6 b 

<7)wmim ? -hmffln 1 d t 6 a , 6 c izm 0 3 mm 
mmmnMxfohtzhbxfoh* ztuzx^x, wm& 

tog*, ^mm>B<%&. 
[0065] ^mmmxii. immmxmw-rtizn 
o x o iz . m 2 <7M$M^M^m?mmm : <&y 4 >v? e 

[ 0 0 & 6 ] 04 ii, ^mmm^mm^^m^m 
wnrnm^y 4 iv? 5 bmm^m^mwmmm 4 
>v9 6commm\^, ^ft^ft. iwwti 

-f o i , 1 0 0 QT-f >-b-^'>XS^§ 

ft-o^, ttz, m4xn, mmcom\coz7--}uxm 
xm^m± itzm. t ^-ttt ^§ ft-c ^ s . 

[0067] mmifzM2 5 (D^^ZitKX , H4 l&ik 

ot^7 5 , 6 ^jaaaastt^n^ $<^t 

[0068] H5&^06{±, «$g^*^MWtt^ffi 

my 4 ;^6«f7flMcofa-f ^ tSHkS 

. ±sua3s^i*i t ti tt s m±m wmm. 

^ ^^t^^^if^T^-x^ 0 . 7 3(^LtiM 
3ftfc«rc&5. IdffiSIl lf7ftl»f 
j-t^^O. 4 8fiLh, 0. 7 3*iit0tEfflT"l . 
0 d BOT t * 0 . Kb y ftSB«fa-f ^ ^ffi 
^ft«^SWtt^H^7 4/V7 5bmit UcflfU 

jtajcor jl -T- ^ = 0 . 53 {mx-M'h b%*),mo. 
4 6imtx\ {m^mmtin ommTb$tix^&. 
[0069] ^mmmxii, 1 d t 6 b a^nmrn 

(Doh. ttCOI DT6 a, 6 c b K 0^5 €S^YI 
^WITfcO. I D T 6 a , 6c^)4i^IDT6bfc 

si o ^ t ^ h n&mtfT~zmmxfc s *i^omt"$> 

[00 70 ] ^4:3^. IDT^±«0^TU|> 

i d t- i d Tmmm j Mzm.m^~7 sr^rrs 
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< -th z. t \z i o , wttM£7 < 6 
^Wttl*M7 ^ 5 |«r t UKiit Ztih . ifit, 

tfij&T) I DT 5 b CDflM^O 3 I DT 5 a , c 

tHO^-O^mS^ I«:J^IDT5a, 5 

9 5 com^ vi~vfflm<?)T2.-T a *mcs*x 
[0071] -r^h-h. mi^Ltzmimzti^x, i 

D T 5 a , 5 c CRiJ^t I DT 5 bOift^ s 
T-xmST"fc§Sg^ftffi^SWttHH^7 4 >V9 5 

<vmvyi~m®£®<7)TJ.-T4 zmtz^x^mm* 

[0 0 72]^t,^li»oJ:5l:. IDT- ID 

t> i-nmm^coT*-^ < <-t* 2: t t,zx dy 

«Lffi£$#t£2:t£« U\ 
[OO73]07(i,Hl a|gtl^a&&0!fc:ffi£ WIS 

¥HHTfe So 07 ^W^*lMMIffl$!7 

«1^iMWttlM 7 )V9AA , 4 B 

tlT V ^ & . K^iMWttlM 7 4 )V9AA , 4 

b <onwmmmi±. tmrnmrnm^xM^msm 
mmm 7411-9 a emmdmsm i/2t^nx\^ 

5 . SI^4±lH^ttlM7 <r ;^ 4 £ 

Kfe^fraWttf«7 4)19 A A, A B t^ffl L 
t«£\ *M^J«i^4±fBWttflffii£7 ^ 
? 1 0 Xfo *) , 21 ^Tk ±lE^JfeMt IWtt 

1 , mcom&mrmmm&y 41195, 

hztitZi. 0 5 2: t #'T* # £ . 
[0074]it,il ^JfeMTIi. 0 1 

wm*tt&wm&}m?wtmffi&7 4 ^to 

# IM L t *\ Lt 3»IDTJ 

^Tf S i^ftS27»ttl§H^7 ^;^200, 3 0 
0 (02 3&V'02 4#B3) teiSWCt, *HJfe^Jt|5l 
&£LT¥ffiJ££&#rS MiH\ 1212 

4tfeUT(±. IDT30 0 afcIDT300bt« 

0^5 awm* , \mwm t r-zmm t am 0 o t 

iJO. IDT30 0btIDT300ct«^-jt 



02 4 t^-f3¥tt^ffi^7 4 )V9 3 00 \Z$i WX%i WM. 

xhh, 

h. z\<m i m^A^<^h\z\i, m2 3\z^tmmz 

i-i 1 -T , I DT 2 0 0 a , 2 0 0 b >') fr T ^ h % 
jft. IDT2 0 0b, 20 0c«^oti^i» 

txmvvj~mms%m<7)TZL-T- 4 zm^^tafx 
<. mnizm2Ai l z^'tffimi l zt5^xi>. idt3oo 

a-IDT3OOb^M0^-5T^I>i5^t, IDT3 
0 0 b - I DT3 0 0 cim y )&-oX^&&ftl,Zi5\iX 

[00 76 ] ^t0±l^, 08-01 Ot^-fiot, 0 

2 3 1 fdm 2 a nmmz. § t> \,zw%&gmmML 
mm&7 4)V9 2\\, 311, 212, 213 zmm 
izmm l , ^sg^fis t l t t, i v ^ 

[ 0 0 7 7 ] £fz. 0 1 1 lZ7fc?£ 5 iz. SlS^-ftS^ 

swtt^ffi&7 4iv9[z^ mmmmma- 3 1 ^s?o 

3 iz, mmm ; <&£:M=F$:^< 1 1 1 ffli^ajij 
^ /2(i#.'/ii iies l tzmmz h mmmmtz. t 

[0078] *^SfeMT14, I DTtfm*)&^X^m 

x^mm^tm'\tmmwi7 4 >i9izt5^x , 

Y»ttHB^7 4 )V9 m^x *m-^m$mm 
mo mmzn ux\±2 ^<7^m^^mmmmm. 
7 4)vm\,z&^x. ttz, i^<m&&#mmv& 
mm ■? 4 )i9^m^x^-^T^m^'ffommz 
fcv^Ti± 1 ^com^xm^mmmm^ 4 iv9co^ 

[ 0 0 7 9 ] 5rfc, *HSfiMT(i, 4 0 + 5° Y^? >y h 
XfeffiL i TaO s S«^fflV^*\ ±fE«i 3 CTSf 

KtKSS^, 6 4-72° Y^.yfXfeffiLiNb 

0 3 it^4D Y«7hXfelLiNb0 3 ^fc"*^ 

[0080] ( m 2 conmm > m 2 «ohssm«^ & j '< 

n&mmt. a*wta. iiciLtii^aiMt 
rsit* s . m 2 conis i t i. * 
a , n i ^^sfeMT-am 2 ^ffiis^4±s^ M^tt^Hi^ 

7 ^ 6 ttitt5«Et ■7fll®f)fa-f ^ *\ 

m i wjisg^*^ S5¥ ttnffi^7 ^ )V9 5 comv .y f- 

WMim^ 2-~t 4 km%t>ZtiX^tzii\ m2?)M 

mmxn. m2^si^4±s^M^tt^ 
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ffi^y ^ 4^ 5 , 6 r H i«£»f scon o i a t , 

H 2 »^*SMWttl*M7 ^ 4^ 6 tf>SEtf -y f- 

me^iteg e -y ^\ n i <m&&im¥-mw&. 

[ 0 0 8 1 ] H 1 2 SI 2 «^*iM$ttltB 

§^^oe g s M^fiffly a ^<7Mmmmn\,z 

[0 0 82] Hi 2%XM1 3tfe^Tlifi<7)fI 

(i. m 2 «£^*iMWttlM7 4 6 <z>SEK 

fgh° «y ft*ft S Jt£ , >y t° -y 

*f SfilO^t 0 -y f-1Sf^tS^t° -y ?-<7X ?S 0 ^fliffi 

f^<7)m»|t° >y f»ft S Jt 0.931 TSt&ffcSft 

fcirc* a . , ( l t -y -fnmmco e 

■y f-/^ 0 «€Sf H^) t° -y f - ) / 0 . 9 3 1 t^S *l£ 
«0«ffifiaJ«OlWfif|e>y^tStrSJtlittO . 9 3 1 

[0 0 84] HI 2*»tBHt*«SrJ:at:. «aS£*£7 
M5lttHH^7 -f 6 t y t -y f- 

* , SIS^fB^ttUffi^ 4 4^ 5 >y 

fc#fcj&>*>. tit. Hl3*»t^6 
* s =3r J: 5 fc, «^£»»ffifM7 < 4^ 6 0®e 

t° y f-Mf ggponsn t° .y f- £ , nr#^*» m. ?m 
$m&y 4 )v? 5 <?me >/ ^m»s§^m»!§t° -y + j; 

[oos5]^i (D-mmxn, - y ft«§f«f 

^ »£^fMWttf«7 ^ 4^ 5 , 6 1 

mmmxn, wmmmmmmzmwvfttfptm 
mMzamtz c.t^x^^m^x.m2 commm 

[ 0 0 8 6 ] Hi t^l./it«1S}iM=fc Dm 
2 ^SffiM^IM L/i*\ H 2 tf^ttWDi 3 t;^h° -/ 
^€Sf^Ottffifgb°-y^-^M^t^l.7jS(±, H2 3 
mm 2 4 L ^3¥tt^ffi^7 ^M200, 300 

^LtzW&MW$l7 4 )V? 2 OOra^ttl I DT2 

ooa, 2 o o b tm o ^ o ®ft<m& v ^mmmm 

k. IDT2 0 0b, 20 0 c^M l 9^ag|5^^h°-y 

i-w&mmcoimmv ■y^m^ ^^ttntx wmm 



H2 4 t^rfg¥tt^ffi^7 ^;^300 fcfc^T 
(i. IDT3 0 0 a, 3 0 0b^H"9-^aSP^fc{tS 
>y f- m»giiO€Sfg t° >y f - 1 , IDT300b, 

300 ct>m t )^d^com^'y^mjm^cr,h°y^ 
[0087] H2o3i»j-m, ±fa^t°-y^m«f^ 

^^SJlfctiOTffiSSrKtf-r-S^ti. H2 2 

iz^ttz 2 {mmmm&y 4 w zm^x^m-T^ 
w^mn 0 wmm-mv ^^100 xn 2 ®<?m& 
mm^.y 4 >v^za^x , ±tz, AMLtzkoizm2 

3&VH2 4 t^Lstfc J: o 1 1 o^fftiffit? ^ /L- 
^2 0 0, 3 0 0^ffl^T¥ftr-^¥if^^ffd^ 
tJi. l ocoWttHffii£7 ^ /i-^to^o i DT^MIJJ 

T«t° -y figSOlfiSb" 7f^^«;tt 

[0088] (£3 t0H» ) St. £ 3 «0H8SMtO 
TOflfii^fflv^^S. -r=5rfc%, Hit 
[0089] H 3 ^^SSWB 1 ^fi^Jt M=SrS jS 

a. mi^mmmxn. m2^m&^n=F$m>mm 

^7 6 <75ffct >y f-«ffifiaPtf0T a -T -f 81 
^^**^SWttHH&7 -f 5 0)SfeK -y 
^§|5^r^-r^ tm%-oX^fz$K B3<7)mM? 
(±, «IS^ft«i^S5¥tt^ffi&7 ^ 6 
^»i4^h^7 * 5 f\ m 1 , H 2 <7)Hm-&& 
m-mm^^my 4 >v? 5 , e mmmmimz^ 
<i-£oiz, wm$m±&m 0 & -> x ^ i> ii^-oms^ 

[00 90 ] i 0 m»gR±*« O-^-oT^ 

[0091] 83<7)HMMi. ;tit^ms^^±^M 

®0f £fc . ±fa«IS^ftS^ MWttHHi^7 ^ 
5 , 6 r^JH^#ttH^ad i o t. Wtt^H^7 

[00 92] H14RWH1 5fi. ®2<7)SS|-^ftS^ 
MW'ltlMt7 ^ 6 ttJUT I D T 6 a , 6c(;fi 

tt s ©Et y 6 a t , 6^ t . s 0 oms^ 
gpi: \^%wHzt5 tfum^'j mmm^b 

mmm^it^tz^^E g s m^mv a )V9<?m& 
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ok o 5 me^MBi a t b° . y ^«ifgai 

6 a ! O^S^ 6 a 2 . g 9 OtSf ^Ol«g 6 a 

[0 0 9 3] itz. 016&lX017(4. ®20ffiS^ 
5f^MP^ffi&7 4;k?6fc$5Vv£\ HO -^3 ID 
T 6 a , 6 b moM 0 £ a mS^^Cf^SgitaW I D T 

6 b , 6 ctm^^T^hmwzmhW^ovm 
m^mmitmt^f^^EG s Mgfijj?7 4 >u 

[0094] ttz, 01 8&V01 9i±m2^ifg^ 

ffif-MWtimWfcy 4 fo? 6Cffi20)l DT6b££(t 

*> s»e f >y 6 b ! tw) pmm %m t<?m*)& 
o w&m^fmmmmv -v ^mmmu e b 2 t s o 

mil CD E G S M^ffffl7 4 ;L^OMMMl*l£:k(tl> 

[0 0 9 5] 014-01 9£&(tl>ffttO0i>f4. Ji 
fEtt»!§*«£ei^ iS^£SM3lttlM7 < 
;^5fc|S|l:i:S^TV^jSS:«i*-fS. 014-01 

9 m t> J: 5 £ , s wmm®. 7 4 

[ 0 0 9 6 ] ifc, W£(f , 01 4MX01 
t, I DT6btfcttS^t , -y^««if§aJ6b 1 , 6b 

2 omss§§p t com mmm^mmmm 

5eU JJEI DT6a, 6c^(tS«b°-/^«S^g|? 
6 ai , 6 Cl ^^lSf^t««^3iS 

SBM4T-&< . ^< fc i> l©Fir££UT. IS 1 , m 

2 <m&&im?mmmm7 4>v?5, e m<vm 
mtmcommo z?^m*)&? mmmovm* 
0. 5 a ifr^m^^h^tizx*). $>&wffi*)& 

0 mmm^mmm t >y ^n&s aw-cji 0 . 2 5 a 1 

1 + 0. 2 5 A I 23&^M5r^5Clf:t«toT*>. R 
[0 0 98] SI3o^&feM££^T(4, ±iEoi 

^x. mv&onfflnn&bmmzmi , m2coim 
i>im=?%m&mmifc7 4 )V9xm%^tix^tzt>K 
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